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TEST DRILLING FOR COAL IN 1982-83 IN THE JEFFERSON NATIONAL FOREST, VIRGINIA

Part 3: Lithologic descriptions and geophysical logs of coreholes in the 
Valley coal fields, Bland, Botetourt, Montgomery, Pulaski, Siayth, 
and Wythe Counties, Virginia

Kenneth J. Englund, John C. Weber, Roger E. Thomas, and John F. Windolph, Jr.

U.S. Geological Survey

and 

James W. Dryden, U.S. Bureau of Land Management

Introduction

Coreholes were drilled at 21 sites in the Jefferson National Forest of 
southwestern Virginia for the U.S. Bureau of Land Management. Drilling was 
in progress from October, 1982 to February, 1983 to determine the general 
distribution, thickness, and quality of potentially minable coal on Federal 
mineral properties in the southwestern Virginia and Valley coal fields (fig. 
1). The results of drilling in the southwestern Virginia coal field are 
presented in Parts 1 (Englund and others, 1983) and 2 (Simon and Englund, 
1983a) of this program. The results of drilling in the Valley coal fields 
are presented in Part 3 (this report) which includes descriptive lithologic 
data, correlations, and geophysical logs and in Part 4 which includes the 
analyses of the coal cores (Simon and Englund, 1983b). Coreholes were drilled 
at eight widely spaced sites in the Valley coal fields along two discontinuous 
outcrop belts of the coal-bearing Price Formation of Early Mississippian age. 
Partial redrills were made at three of these sites in attempts to recover 
additional coal from beds with significant core loss.

Location

Federal mineral properties in the Valley coal fields are located 
principally in two discontinuous northeast-trending belts: (1) along Brush 
Mountain in Montgomery and Pulaski Counties and Brushy Mountain in Wythe 
County with a northeast extension along North Mountain in Botetourt County 
and a southeasterly extension along Caseknife and Brushy Ridges in Pulaski 
and Wythe Counties and (2) along Brushy and Little Brushy Mountains in Bland 
and Siayth Counties (fig. 2). Within these belts, the locations and depths
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of coreholes were chosen to test the coal-bearing Price Formation. Site 
selection was also based on readily available acctess and proximity to a 
source of drilling water.

Previous investigations

The coal-bearing strata of the Valley coal 
Price Formation by Campbell (1894, p. 77). In a 
mapped the Price Formation and described the gen 
ture, and economic geology of coal field areas, 
tions by Butts (1933, 1940) and Cooper (1961) al 
tions of the Price Formation. The most recent r 
Price Formation include geologic mapping (Bartho 
coal-bed methane evaluation (Stanley and Schultz 
Virginia area.

ields were assigned to the 
later report, Campbell (1925) 
ral geology, geologic struc- 
Regional geologic investiga- 
o included maps and descrip- 
jports dealing with the 
omew and Loury, 1979) and a 
1983) in the Blacksburg,

Present investigations

NationalThis core drilling program in the Jefferson 
funded by the U.S. Bureau of Land Management and 
Geological Survey (USGS). The drilling was cont 
Company of LaPorte, Indiana by the USGS and the 
contracted to Riley, Mannon, and Sturgeon, Ltd. 
USGS field personnel were on-site during the dri 
and box the core and to sample the coal cores; X 
identify partings in the coal cores prior to ana 
coreholes and the generalized geology in the vie 
shown in Figures 3 to 9. A generalized geologic 
and the Maccrady Shale is indicated in Figure 10 
drilled interval of each corehole are shown in F 
figures 3 to 9 is presented in Figure 12. Upon 
drilling and geophysical logging, the coreholes 
were restored and seeded by the drilling contrac
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Figure 3. Location of coreholes V-l and V-8. See Figure 12 for explanation.
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Figure 5. Location of corehole V-3. See Figure 12 for explanation.
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Stratigraphy

Coal-bearing strata tested in the Valley coal fields are assigned to the 
Price Formation of Early Mississippian age. Two principal coal zones   
Langhorne and Merrimac   in the formation provided most of the 20 samples 
submitted for analysis (Table 1). The analytical results are presented in 
Part 4 of this study (Simon and Englund, 1983b).

The Maccrady Shale of Early Mississippian age and Cambrian carbonate 
rocks, tentatively assigned to the Elbrook Formation, were also encountered 
in the drilling (fig. 4).

Pre-Mississippian Paleozoic rocks, undivided. Rocks older than the 
Price Formation in the proximity of the drill sites are identified collec 
tively in Figures 3 to 9 as Pre-Mississippian Paleozoic rocks, undivided. 
Lithically, these rocks vary from Cambrian and Ordovician carbonates to 
Silurian and Devonian sandstone, siltstone, and shale. Devonian rocks, 
including the Brallier Shale and the Chemung Formation, are also differ 
entiated and identified in Figure 9. The Elbrook Formation of Cambrian 
age was penetrated above the Tract Mountain thrust fault in corehole V-2. 
It is a thick-bedded dolomite with sparse limestone and shale interbeds. 
An unsuccessful attempt to drill through the Tract Mountain overthurst in 
corehole V-8 penetrated 1,200 feet of beds of similar lithology which are 
tentatively assigned to the Elbrook Formation.

Price Formation. Coal-bearing rocks of the Valley coal fields, the tar 
get of this drilling program, are assigned to the Lower Mississippian Price 
Formation. It contains the geologically oldest commercially mined coal in 
the United States, in a sequence of interbedded sandstone, siltstone, shale, 
and underclay. The Price is subdivided informally into a basal quartz-pebble 
conglomerate (Cloyd Conglomerate Member of Butts, 1940), a lower marine 
member, and an upper continental coal-bearing member. The Cloyd Conglomerate 
Member, which may be at the base of corehole V-4, forms a resistant ridge 
crest along the outcrop belt of the Price Formation. It is overlain by as 
much as 1,150 feet (Stanley and Schultz, 1983) of sandstone, siltstone, and 
shale with marine fossils including a few coquina beds. The rocks of this 
marine member are slightly calcareous and burrowed and most likely represent 
deposition in a nearshore marine environment. The upper continental member 
consists of dark-gray carbonaceous shale and siltstone, fine- to medium-grained 
sandstone, rooted underclay, and coal. As many as 15 coal beds occur in the 
upper member including two widely recognized coal zones Merrimac and Lang 
horne. Each of these coal zones is as much as 20 feet thick and includes 
several beds or splits of coal and impure coal ranging from a few inches to 
about 70 inches thick. The relative position of sampled beds or splits 
within these zones is indicated in Table 1 by the designations: lower, 
middle, and upper splits. Regional continuity or correlation of each split 
is not implied. About 10 to 20 feet of carbonaceous shale, underclay, and 
sandstone commonly occur between the two zones. The upper member of the 
Price Formation attains a maximum thickness of about 350 feet in the drilled 
sequence.

15



Table 1.   Thicknesses of sampled coal beds.

Corehole

V-l

V-2

V-6

V-6B

V-7

Unit no.
(Lithic
desc . )

11.
12.
19.
25.
74.

191. ,193.,
195.
206.

208., 210.

299., 301.

19.

23., 25

28.

39. ,41.,
43. ,45.,
47. ,49.
53. ,55.,
57.

103.

11.

14.

70. ,71.,

Field
sample
no.

vl-la
vl-lb
vl-lc
vl-ld
vl-le
vl-cl

vl-c2

vl-c3

vl-c4

v2-c2

v2-c3

v2-c4

v2-c5

v2-c6

v6-cl

v6B-cl

v6B-c2

v7-ca
72. j
74. ,75.,
76. ,77.
86. ,87.,
88.

v7-cb

v7-cc

Coal Zone

unnamed shale
unnamed coal
unnamed shale
unnamed shale
Merrimac
Merrimac

Langhorne
(upper split)
Langhorne

(middle split)
unnamed coal

Merrimac
(upper split)
Merrimac

(middle split)
Merrimac

(lower split)
Langhorne

(upper split)

Langhorne
(lower split)

Merrimac
(lower split)

Merrimac
(upper split)
Merrimac

(lower split)

Merrimac(?)
(middle split)
Merrimac(?)

(lower split)
Langhorne(?)

Drilled dep
to top of ci
bed (ft-ln.

30-0
31-9
50-9
59-6

215-6
544-4

570-5

573-4

828-11

129-1

131-7

138-11

159-9

168-6

259-0

255-11

258-10

317-5

321-3

334-8

h
al

Drilled
thickness of
coal sampled
(In.)

21.0
15.0
22.0
12.0
16.0
32.5

20.0

13.0

20.0

13.0

17.0

8.0

30.0

14.0

36.0

10.0

70.0

14.0

32.0

19.0

Approximate
dip of bed

40°
40°
35°
33"
40°
20"

20"

20"

5"

35"

35°

35°

30"

so

il"

10"

10"

25°

25°

20°

Calculated
thickness
of sampled
bed (In.)

16.1
11.5
18.0
10.1
12.3
30.5

18.8

12.2

19.9

10.6

13.9

6.6

26.0

12.1

35.3

9.8

68.9

12.7

27.2

17.8
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Maccrady Shale. The lithically distinct Maccrady Shale of Early 
Mississippian age conformably overlies the Price Formation and consists 
predominantly of grayish-red and greenish-gray, partly calcareous shale 
and siltstone and a few thin sandstone beds. About 160 feet of beds in 
the lower part of the Maccraddy are the youngest strata penetrated by this 
drilling.

Structural setting

The Valley coal fields of Virginia are in the highly faulted and folded 
rocks of the Valley and Ridge physiographic province. The coal-bearing Price 
Formation is preserved in the troughs or on the flanks of synclines bounded 
to the southeast by major thrust faults. In the vicinity of the drill sites, 
the strata generally strike northeastward and dip from about 30° to 50° SE. 
With depth, there is a general decrease in the dip of strata. All thick 
nesses indicated in Figure 10, in the section of lithic descriptions, and 
on the geophysical logs are drilled thicknesses that have not been corrected 
for dip. The drilled thicknesses, dips, and calculated thicknesses (normal 
to bedding) of the sampled coal beds are listed in Table 1.

The Tract Mountain thrust fault was penetrated at a depth of 86 feet 8 
inches beneath the Elbrook Formation in corehole V-2. Another attempt was 
made to drill through the overthrust at corehole V-8 to check the extent of 
a thick coal-bearing sequence encountered in corehole V-l. Penetration of 
1,200 feet of the Elbrook(?) Formation in corehole V-8 suggests that the 
major portion of the thick coal-bearing sequence in corehole V-l may not ex 
tend southwestward beneath the thrust sheet. In corehole V-l, approximately 
the upper 330 feet of the Price Formation is overturned to the northwest 
resulting in a repetition and increase in the thickness of the coal-bearing 
sequence.

Lithologic descriptions and geophysical logs

Detailed lithologic descriptions of the core are presented for each 
drill hole followed by the geophysical log (at a scale of 1 inch = 20 feet). 
Because of core losses during the drilling of coreholes V-5 and V-6, partial 
redrills were made and are indicated as V-5B (redrill) and V-6B (redrill), 
respectively. About 5 feet of core loss was also noted in the Merrimac coal 
zone at a depth of 220 feet in corehole V-l. Two unsuccessful redrills were 
made in an attempt to recover additional coal for analyses. Due to the 
intensely sheared and flaky character of the coal core, complete recovery 
was not practical. Analyses of the recovered coal (Simon and Englund, 1983b, 
Table 2a) and geophysical logs indicate that the unrecoverable core was 
primarily impure coal and shale.
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Corehole V-l

Location: Botetourt County; Daleville, Va., 7.5 minute quadrangle; on Stone Coal 
Creek northwest of its confluence with Catawba Creek. Accessible by 
State Route 748.

Coordinates: Latitude 37°29'33"N Longitude 79°5

Altitude: 1,460 ft Drilled depth:

Dip of strata: Mostly 30° to 40° (overturned) to
the dip decreases from about 40° (normal) to nearly flat lying at 
base of corehole.

Date drilled: October 10, 1982 to November 23, 1982

Core description: J.F. Windolph, Jr., K.J. Englund, J.O. Maberry II, P.C. Lyons,

Unit 
Number

R.E. Thomas, J.C. Weber, and J.

Description

M. Back

9'52 MW

1,137 ft 

depth of 330 ft. Below 330 ft

Thickness 
(Depth)

ft in,
LOWER MISSISSIPPI^ SERIES

Price Formation

1. Soil and weathered rock (casing set - no core recovered)

2. Siltstone, medium-dark-gray, carbonaceous, sandy

15 
(15

0 
(15

0 
0)

2 
2)

Sandstone, medium-light-gray, very fine to fine 
micaceous, contains 50 percent quartz, scattered 
few siderite and medium-dark-gray shale clasts 
few rootlets in basal 6 in. few calcite-filled 
fractures, thin and unevenly bedded........

-grained, finely
coal laminae, 

up to 2 in. thick, 
high-angle

4. Coal, impure, dull

4 
(19

0 
(20

9
11)

Sandstone, medium-gray, very fine grained, 
quartz, 50 percent dark-gray shale laminae, 
scattered small-scale faults and high-angle 
bedded, thin and unevenly bedded; base grades

contains 40 percent 
few coal laminae, 
fractures, cross-

1 
(21

4 
8)

containsSiltstone, medium-gray, carbonaceous, 
gray shale and light-gray very fine grained 
few coal laminae, few slickensided surfaces, 
unevenly bedded.............................

scattered dark- 
sandstone laminae, 
thin and

1 
(22

2 
10)
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Unit Thickness 
Number _____________________ Description ________________________ (Depth)

ft in.

7. Siltstone, medium- to dark-gray, carbonaceous, contains 40
percent dark-gray shale laminae, scattered small-scale faults
and high-angle fractures, burrowed, cross-laminated, thin
and unevenly bedded ............................................... 2 7

(25 5)

8. Siltstone, medium- to medium-dark-gray, few shale clasts and
pyrite nodules, thin and unevenly bedded. ......................... 3 0

(28 5)

9. Siltstone, medium-light-gray, contains few coal and dark-gray
carbonaceous shale and coal laminae, bioturbated, poorly bedded,
few high-angle. ................................................... 1 4

(29 9)

10. Siltstone, medium- to dark-gray, contains 50 percent carbonaceous
shale laminae , thin and evenly bedded. ............................ 0 3

(30 0)

11. Shale, dark-gray to black, carbonaceous, silty, pyritic,
highly sheared .................................................... 1 9

(31 9)

1 2 . Coal , impure , highly sheared ...................................... 1 3
(33 0)

13. Sandstone, medium- to medium-dark-gray, very fine to fine-grained, 
finely micaceous, pyritic, contains 40 percent quartz, few dark- 
gray shale laminae, scattered small dark-gray shale clasts at 
base, scattered rootlets, abundant slickensides and high-angle 
fractures , thin and unevenly bedded ............................... 2 8

(35 8)

14. Siltstone, medium-light- to medium-gray, sandy in top 4 in.,
contains 40 percent dark-gray shale laminae, thin and irregularly
bedded. ........................................................... 1 0

(36 8)

15. Sandstone, medium-light-gray, very fine to fine-grained, finely 
micaceous, contains 50 percent quartz, cross-laminated, thin-
bedded. ............................................ ........ V..T;. .  "»   ~3z-

(36 11)

16. Siltstone, medium-gray; contains few coal, dark-gray shale and 
light-gray very fine grained sandstone laminae; few rootlets 
1 ft 2 in. below top; few small scale faults, slickensided 
surfaces and high-angle fractures; thin and unevenly bedded. ...... 11 0

(47 11)

17. Sandstone, medium-gray, fine-grained, finely micaceous, contains
45 percent quartz, 10 percent dark-gray shale laminae. ............ 0 3

(48 2)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

18. Siltstone, medium-gray, argillaceous at base, 
abundant dark-gray shale and light-gray very 
sandstone laminae, few rootlets, thin-bedded.

contains 
fine grained

19. Shale, dark-gray to black, carbonaceous, highly sheared and 
fractured..................................

2 
(50

1 
(52

20. Shale, brownish-black, carbonaceous, contain!
in top 2 in., few pyrite nodules, evenly bedded, few rootlets..... 0

(53

21. Coal, dull, impure, highly sheared,

22. Siltstone, medium-gray, contains 40 percent dark-gray shale 
laminae, thin and evenly bedded............

23. Sandstone, medium- to dark-gray, fine grainec 
contains 50 percent quartz, few dark-gray shs
abundant quartz-filled high-angle fracture, thin and 
unevenly bedded............................

24. Underclay, dark-gray, very carbonaceous, few

25. Shale, dark-gray, very carbonaceous, highly
pyritic,

few coal laminae

0 
(53

2 
(56

, micaceous, 
le lamine,

rootlets; base

2 
(59

(59

heared, sparsely

(60

26.

27.

Shale, medium- to dark-gray, carbonaceous, silty, contains few coal 
laminae, few slickensided high-angle fractures

Siltstone, medium-gray, contains 40 percent 
shale laminae, few rootlets in top 1 ft 10 in 
sided and quartz-filled high-angle fractures 
bedded......................................

28. Sandstone, light- to raedium-light-gray, very 
contains 45 percent quartz, scattered dark-g 
laminae, few high-angle fractures and 
and evenly bedded....................

slickensided

20

0 
(60

ark-gray carbonaceous 
., abundant slicken- 
thin and unevenly

7 
(68

fine grained, 
ay shale

surfaces, thin
1 

(69

7 
9)

10 
7)

5 
0)

6.5 
6.5)

10.5 
5)

11 
4)

2 
6)

0 
6)

3 
9)

4 
1)

6 
7)



Unit Thickness 
Number_______________________Description_________________________(Depth)

ft in.

29. Shale, brownish-black, carbonaceous, silty, few rootlets.......... 2 0
(71 7)

30. Sandstone, light- to medium-gray, fine-grained, contains 40
percent quartz, few dark-gray shale laminae, thin and unevenly
bedded............................................................ 1 7

(73 2)

31. Siltstone, medium-dark-gray, contains few coal laminae, abundant
calcite-filled high-angle fractures, thin and unevenly bedded..... 6 7

(79 9)

32. Shale, dark-gray, silty, grades to impure coal at base and top,
few rootlets, evenly bedded....................................... 1 1

(80 10)

33. Siltstone, medium- to dark-gray, contains 50 percent dark-gray
shale laminae, few coal and light-gray very fine grained sandstone 
laminae, abundant well preserved plant fragments, few high- 
angle calcite-filled fractures, thin-bedded....................... 3 1

(83 11)

34. Siltstone, dark-gray, carbonaceous, finely micaceous, contains
20 percent dark-gray shale laminae................................ 0 7

(84 6)

35. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, contains 50 percent quartz, 10 percent dark-gray 
shale laraine, few coal laminae, scattered high-angle fractures, 
thin and unevenly bedded.......................................... 4 0

(88 6)

36. Siltstone, dark-gray, carbonaceous, sandy, abundant slickensided
surfaces, thin and unevenly bedded................................ 0 11

(89 5)

37. Sandstone, light- to medium-gray, very fine to fine-grained, 
silty, contains 45 percent quartz, scattered dark-gray shale 
laminae and beds, few rootlets, abundant calcite-filled high- 
angle fractures, thin-bedded...................................... 7 7

      =^r-- _ (97 0)

38. Siltstone, medium- to medium-dark-gray, contains scattered dark- 
gray shale and medium-light-gray very fine grained sandstone laminae, 
abundant slickensided surfaces and calcite-filled high-angle 
fractures, thin and unevenly bedded............................... 6 0

(103 0)

39. Shale, medium- to medium-dark-gray................................ 0 8
(103 8)
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Unit
Number

40.

41.

42.

43.

44 ft .

45.

46.

47.

4R to .

49.

50.

51.

52.

Thickness
Description

Siltstone, medium- to medium-dark-gray, conta
dark-gray shale and medium-light-gray very fi
sandstone laminae, abundant slickensided surf
filled high-angle fractures , thin and unevenl

Sandstone, medium-gray, very fine grained, si
percent quartz, 30 percent dark-gray shale la
filled high-angle fractures, thin and unevenl

Siltstone, medium- to dark-gray, thin and eve

Q V> 3 1 Q i^ 3 T* \f    O* T* 3 \7 G 1*1 0 a T* Q **1

C!V* o "1 Q T^lsa/^lr i7Q y\7 / » a T*V\/^Tia f*o *"\it c otro n 1 \7 T-NQ/^ A oOlid J-G 9 U-LdL.r\- 9 Vt X. jr C-dL UL/lldOc UU.O 9 C VGilJLy UCU.U.C2

Siltstone, light- to medium-gray, dark-gray a
in basal 1 ft, abundant siderite nodules, few
c<"»at"f"oi~fii'l r> alr>-if"fi   'Fillo/ii  Fir"iir> t'ii 1*0 c

Siltstone, medium-gray, abundant slickensided
filled high-angle fractures, few rootlets....

CV\ Q I o H 3 T'V'   fT T* Q \7 /"» 3 T*Vfc/^T1 3 /"»O rtl 1 G G^ 1 f" \7

r*r*a 1 1 mriii T**a r*ri <nt"a"i <nc F^u Ha T*V   CTf*a v c V*a 1 ^ la\j\Jci-l. $ X 1U|JVJ.X. C j L.VxllCcLJLllO J_ C W (J,d i- IX gLCLjr O lid JLC JLd

Siltstone, medium-dark-gray, contains 40 perc
carbonaceous shale laminae and beds , few coal
rootlets, scattered fractures and small-scale

22

(Depth)

ins scattered
ne grained
aces and calcite-

Ity, contains 40
minae , few quartz-

d ohoa r**a A

nd carbonaceous
rootlets ,

ft

9
(113

1
(114

1
(115

0
(116

0
(116

0
(116

0
(117

5
(122

0
(122

in.

4
0)

9
9)

2
11)

2
1)

3
4)

2
6)

6
0)

6
6)

1
7)

surfaces, few calcite-

n*f TiiJ o

snt dark-gray
laminae , few
faults, thin

2
(124

0
(125

0
(125

3
(129

2
9)

5
2)

3
5)
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3)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

53. Shale, black, very carbonaceous................................... 0 3
(129 6)

54. Siltstone, medium-gray, contains 50 percent dark-gray carbonaceous 
shale laminae, few rootlets and slickenslided surfaces, highly 
fractured......................................................... 1 0

(130 6)

55. Sandstone, medium-gray, very fine grained, contains 40 percent 
quartz, few dark-gray clasts, few rootlets, thin and unevenly 
bedded............................................................ 0 5

(130 11)

56. Shale, dark-gray, carbonaceous, contains few medium-gray
siltstone laminae and beds, abundant slickensided surfaces
and calcite-filled fractures...................................... 0 10

(131 9)

57. Siltstone, medium-gray, few rootlets, scattered slickenslided
surfaces and calcite-filled high-angle fractures.................. 1 4

(133 1)

58. Siltstone, medium-gray, contains 20 percent dark-gray
carbonaceous shale laminae, 20 percent light-gray very fine 
grained sandstone laminae, abundant slickensided surfaces and 
calcite-filled high-angle fractures, thin and unevenly bedded..... 13 11

(147 0)

59. Siltstone, dark-gray, finely micaceous, contains 50 percent dark-gray
carbonaceous shale laminae........................................ 1 11

(148 11)

60. Sandstone, medium- to medium-dark-gray, very fine grained,
contains 45 percent quartz, few dark-gray carbonaceous shale
laminae, few calcite-filled high-angle fractures................. 1 0
fractures. (149 11)

61. Siltstone, medium-gray, contains 30 percent dark-gray shale 
laminae; scattered slickensided surfaces, small-scale faults 
and calcite-filled high-angle fractures, cross-laminated in 
part, thin-bedded................................................. 13 6

(163 5)

62. Coal, bright attritus, sheared.................................... 0 1
(163 6)

63. Underclay, medium- to dark-gray, silty to sandy, scattered
siderite nodules, abundant rootlets, fractured.................... 27 0

(190 6)

64. Sandstone, medium- to dark-gray, contains few coal and dark-gray
carbonaceous shale laminae, thin and unevenly bedded.............. 1 3

(191 9)
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Unit 
Number Description

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Thickness 
(Depth)

ft 

Sandstone, medium-gray, fine-grained, few caicite-filled high-angle

Coal, impure, contains scattered dark-gray si

7 O J 1 J 7   -w  »- ^- iy

Siltstone, medium-gray, contains scattered cc

Coal, Langhorne coal zone, impure, sheared...

al and dark-gray

Shale, dark-gray to black, carbonaceous, pyritic, contains 50
percent medium-light-gray siltstone and very fine grained

Siltstone, medium- to dark-gray, sandy, conta
cVtolo loTTlTnaO "FotkT Q*f/1oT*"lf"O TlftslllloQ

(192

0
(192

0
(193

5
(199

0
(199

0
(199

in. 

8
5) 

2
7)

9
4)

10
2)

 3 C J . 3

5.5)

4.5
10)

ins 20 percent dark-gray

Siltstone, medium- to medium- dark- gray, sandy!, few rootlets, thin

Underclay, medium-gray, silty, contains few i
gray shale beds up to 6 in. thick, abundant r
23T1/3 T-% y* Q / >/ > -i *3'f'/a/4

mpure coal and dark-

8
(208

3
(211

2
0)

11
11)

ootlets , highly sheared

Coal, Merrimac coal zone; interbedded bright attritus, impure
/"*f\s>1 ssri/1 Q V) £3 1 o Ti "f crVi "I TT G ViO a T*O/^ S "Ff* f*f\V£* 1 ft GIG

Shale, dark-gray to black, very carbonaceous
abundant coal laminae in top 1 ft, abundant s
O11Y*'n5S/"> OG £^X7£^T"l1^7 r\O /I /*l O /I rTCOT 1O

Underclay, medium- to medium-dark-gray, abund
O r"l A ̂  T*O A

Coal, dull, impure, contains 1 in. dark-gray
Kf»l nw f"or> c H t» 3 1" f* A

24

in top 1 ft, contains
lickensided

ant rootlets,

shale bed 1 in.

3
(215

7
(222

3
(255

1
(227

0
(228

7
6)

2
8)

2
10)

10
8)

6
2)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

78. Shale, medium- to dark-gray, carbonaceous, few rootlets, evenly
bedded, fissile................................................... 1 2

(229 4)

79. Coal, dull, impure sheared........................................ 0 2
(229 6)

80. Underclay, medium-dark- to dark-gray, sandy at base, very
carbonaceous in top 2 ft, abundant rootlets, few small-scale
faults............................................................ 3 6

(233 0)

81. Sandstone, medium-gray, very fine grained, silty, contains 45 percent 
quartz, abundant coal and dark-gray shale clasts, few rootlets and 
small-scale faults, abundant calcite-filled fractures 2 ft below top, 
thin and unevenly bedded.......................................... 4 7

(237 7)

82. Underclay, medium-gray, very sandy, abundant rootlets............. 1 8
(239 3)

83. Shale, dark-gray to black, carbonaceous, evenly bedded............ 0 6
(239 9)

84. Underclay, medium-gray, very sandy and silty, abundant
rootlets, scattered coal and dark-gray shale fragments in
basal 5 in........................................................ 1 4

(241 1)

85. Coal, dull, impure, sheared....................................... 0 2
(241 3)

86. Underclay, medium- to medium-dark-gray, very silty, abundant
rootlets, abundant fractures and slickenslided surfaces........... 1 3

(242 6)

87. Shale, medium-dark- to dark-gray, contains few medium-gray 
siltstone laminae, scattered calcite-filled high-angle 
fractures, evenly bedded......................................... 1 1

(243 7)

88. Shale, dark-gray to black, carbonaceous, evenly bedded, very
fissile........................................................... 0 2

(243 9)

89. Underclay, medium-dark- to dark-gray, contains few medium"
gray siltstone laminae and beds, abundant rootlets................ 2 6

(246 3)
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Unit 
Number Description

Thickness
(Depth) 

ft in.

90. Shale, black, carbonaceous, evenly bedded, 0 
(246

91. Underclay, medium-dark- to dark-gray, contains few dark-gray 
shale laminae and beds, few medium-gray siltstone laminae,
scattered siderite nodules and beds at base,

92. Siltstone, medium- to medium-dark-gray, argillaceous, contains 
few medium-light-gray very fine grained sandstone laminae.....

93. Underclay, medium- to medium-dark-gray, very
5 ft contains few dark-gray shale laminae, abundant calcite- 
filled fractures 1 ft 1 in. below top, scattered rootlets...,

94. Siltstone, medium-gray, mottled greenish-gray
few dark-gray shale laminae, abundant dark-gray shale clasts in 
basal 2 in., scattered dolomite-filled fractures................

95. Shale, medium- to medium-dark-gray, slightly 
in basal 1 ft, few carbonate-filled low-angle
bedded,

96. Shale, black, carbonaceous,

97. Siltstone, medium-gray, contains scattered light-gray very fine
grained sandstone laminae, thin and unevenly

98. Underclay, medium- to medium-dark-gray, contains few medium-gray 
siltstone and dark-gray shale laminae, abundant rootlets, few 
slickenslided surfaces......................

99. Shale, dark-gray to black, few rootlets and slickenslided 
surfaces, evenly bedded, very fissile.......

100. Underclay, medium- to medium-dark-gray, silty
from 7 ft below top to base, abundant rootlets 

101. Coal, dull, impure.........................

26

abundant rootlets.... 8
(254

silty in basal

1 
(256

12 
(268

, very sandy, contains

silty, few rootlets 
fractures, unevenly

bedded,

(272

5 
(278

0 
(278

2 
(281

, very carbonaceous

(290

0 
(290

7 
(298

3 
6)

3 
9)

6 
3)

1 
4)

2 
6)

8 
2)

6 
8)

7 
3)

10 
1)

10
11)

5 
4)

0 6 
(298 10)



Unit Thickness 
Number_________________________Description________________________(Depth)

ft in.

102. Underclay, dark- to very dark gray, very carbonaceous,
abundant rootlets and root slicks, sheared, evenly bedded,
fissile........................................................... 3 8

(302 6)

103. Underclay, medium-gray, dark-gray and carbonaceous in basal 
2 ft, very silty, contains few dark-gray shale laminae, 
few siderite nodules and beds, abundant rootlets, few 
dolomite-filled low-angle fractures; base grades.................. 9 11

(312 5)

104. Shale, medium-gray, silty, contains few medium-light-gray 
siltstone and very fine grained sandstone laminae in basal 
1 ft 2 in., few rootlets.......................................... 6 6

(318 11)

105. Underclay, medium- to medium-dark-gray, sandy, abundant rootlets;
base grades....................................................... 6 2

(325 1)

106. Shale, medium-gray, mottled greenish-gray, very silty; base
grades............................................................ 1 8

(326 9)

107. Shale, medium- to medium-dark-gray, very silty, carbonaceous in
top 8 in., evenly bedded; base sharp.............................. 3 3

(330 0)

108. Sandstone, medium-gray, very fine grained, silty, contains 40 
percent quartz, few medium-gray shale laminae and beds up to 
3 in. thick, abundant siderite laminae and beds at 2 ft 10 in. 
below top, cross-laminated; thin-bedded........................... 3 1

(333 1)

109. Shale, medium- to medium-dark-gray, very silty, contains few 
medium-light-gray very fine grained sandstone laminae at 1 ft 
9 in. below top................................................... 2 10

(335 11)

110. Siltstone, medium- to medium-dark-gray, contains few medium- 
light-gray very fine grained sandstone laminae, few siderite 
nodules and laminae, cross-laminated, thin-bedded; base sharp..... 3 10

(339 9)

111. Sandstone, medium-gray, very fine to fine-grained, very silty
5 ft below top, contains 45 percent quartz, scattered dark mineral 
grains, few dark-gray shale laminae, cross-laminated, thin-bedded; 
base grades....................................................... 8 5

(348 2)
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Unit Thickness
Number Description

112.

113.

114.

115.

116.

117.

118.

119.

120.

.

122.

123.

Siltstone, medium- to medium-dark-gray, very

Shale, medium- to medium-dark-gray, few root]

(Depth)

sandy in top 4 in. ,

.ets in top 3 in. ,

Underclay, light-brownish- to medium-gray, ve

Shale, medium- to medium-dark-gray, silty, si
5 in. , contains few discontinuous medium-ligt

Underclay, medium-dark-gray, carbonaceous, at

Sandstone, medium-gray, very fine to fine-grc

Shale, medium- to medium-dark-gray, silty, f£

Siltstone, medium- to medium-dark-gray, conts
medium-light-gray very fine grained sandstone
dark-gray shale laminae, thin and unevenly be

Shale, medium- to medium-dark-gray, silty, c
6 ft 1 in. , contains few medium-gray siltstor
laminae 2 ft 3 in. above base, scattered side
t* Vi i r*\r 01701*1 1 ^r l^o/l/'lo/'? "F T c c *i 1 o

Coal, dull, impure, sheared and slickensided.

Underclay, medium- to medium-dark-gray, very
few siderite nodules in basal 8 in. , abundant

Sandstone, medium-light-gray, very fine to fd
40 percent quartz, brecciated and fractured i
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lundant rootlets;

.ined, silty, contains

.ins 40 percent
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dded.................

arbonaceous in basal
.e laminae , few coal
.rite beds up to 1 in.

silty in basal 10 in.
rootlets, few quartz

ne-grained, contains
n part, thick-bedded.
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0
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1
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5
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5
(360

0
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0
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1
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

124. Shale, medium-gray, few plant fragments, evenly bedded, fair
fissility; base grades............................................ 1 1

(382 8)

125. Shale, dark-gray to black, very carbonaceous, contains 20
percent coal laminae in basal 5 in.; base grades abruptly......... 1 8

(384 4)

126. Underclay, medium-gray, few siderite nodules in basal 6 in. ,
abundant root slicks; base grades................................. 3 2

(387 6)

127. Shale, medium-gray, dark-gray in basal 8 in., few plant 
fragments and slickensided surfaces, evenly bedded; base 
grades............................................................ 3 2

(390 8)

128. Underclay, medium-light- to medium-gray, silty in basal 1 ft
9 in., abundant siderite nodules in basal 1 ft 9 in., scattered
rootlets.......................................................... 2 4

(393 0)

129. Shale, medium- to medium-dark-gray, silty, contains 40 percent 
medium-gray siltstone laminae and beds, evenly bedded, poor 
fissility; base grades............................................ 2 9

(395 9)

130. Siltstone, medium-gray, poor fissility; base grades............... 1 5
(397 2)

131. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, contains 40 percent quartz, 30 percent medium- 
gray siltstone and shale laminae, thin-bedded; base grades........ 3 4

(400 6)

132. Shale, medium-dark-gray, poor fissility; base sharp............... 0 3
(400 9)

133. Sandstone, light-gray, very fine grained, contains 40 percent 
quartz, 15 percent medium-gray siltstone and shale laminae, 
few quartz- and pyrite-filled fractures, thin-bedded; base 
sharp............................................................. 3 2

(403 11)

134. Shale, medium-dark- to dark-gray, abundant plant fragments, poor
fissility; base grades............................................ 1 7

(405 6)

135. Underclay, medium-gray, silty from 1 ft 7 in. to 2 ft 5 in. below 
top, few rootlets, few quartz-filled fractures in basal 1 ft; base 
grades............................................................ 5 5

(410 11)
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Unit
Number Description

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

Sandstone, light- to medium-light-gray, ver}
grained, contains 40 percent quartz, 20 perc
siltstone and shale laminae, few quartz-fil!
brecciated in basal 6 in., thin-bedded; base

Shale, medium-gray, silty, brecciated in pai
base grades . ...............................

Sandstone, light- to medium-light-gray, verj
contains 40 percent quartz, 25 percent medii
laminae, fractured and brecciated, thin and

Shale, dark-gray, evenly bedded, fissile; ba

Sandstone, medium-light-gray, very fine gra:
contains 40 percent quartz, thin and evenly
Q Via T"n

Shale, medium-dark-gray, few siderite nodule
grades abruptly ............................

Sandstone, light-gray, very fine grained, cc
quartz, scattered quartz-filled fractures, c
Crt* !3f\ O Q

Shale, medium-dark-gray, contains 2 in. medi
grained sandstone bed 7 in. below top, scatt
up to 0.5 in. thick, abundant plant fragment
bedded, fair fissility. ....................

Coal, impure, contains 50 percent dark-gray
laminae ....................................

Underclay, medium-gray, few quartz-filled fi
>*/*^/*^i"l ot"G   ir\ i3 o o /> y* o ./"I /** c*

Shale, black, very carbonaceous, contains sc
laminae ....................................
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

147. Coal, dull, impure................................................ 0 6
(434 7)

148. Underclay, dark-gray, very carbonaceous, few coal and dark- 
gray shale clasts, abundant root slicks........................... 0 7

(435 2)

149. Underclay, medium- to medium-dark-gray, few rootlets; base
grades............................................................ 1 10

(437 0)

150. Shale, medium-dark-gray, evenly bedded, fair fissility; base
grades............................................................ 3 1

(440 1)

151. Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, 40 percent medium-gray siltstone and shale 
laminae and beds, few quartz-filled fractures, thin-bedded........ 1 0

(441 1)

152. Shale, medium-dark- to dark-gray, very carbonaceous in basal
2 ft., contains 10 percent medium-light-gray very fine grained
sandstone laminae and beds, abundant siderite beds, scattered
slickensided surfaces and quartz-filled fractures, evenly
bedded, fair fissility............................................. 7 0

(448 1)

153. Underclay, medium-gray, abundant rootlets; base grades............ 1 5
(449 6)

154. Siltstone, medium-light-gray, finely micaceous, contains 20 
percent medium-gray very fine grained sandstone laminae in 
basal 7 ft 6 in., thin-bedded, poor fissility; base sharp......... 10 5

(459 11)

155. Shale, dark-gray, carbonaceous, evenly bedded, fair fissility;
base grades....................................................... 2 3

(462 2)

156. Underclay, medium-gray, silty in basal 1 ft, abundant rootlets;
base grades....................................................... 1 10

(464 0)

157. Sandstone, light- to medium-light-gray, very fine to fine 
grained, contains 40 percent quartz, few quartz-filled fractures, 
thin-bedded; base grades........................................... 2 7

(466 7)

158. Shale, medium- to medium-dark-gray, contains 25 percent light- 
gray very fine grained sandstone laminae and beds, few scattered 
plant fragments, poor fissility; base grades...................... 6 10

(473 5) 
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Unit
Number Description

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

Sandstone, light- to medium-light-gray, very
grained, contains 40 percent quartz, 10 perce
gray siltstone beds, thin- to thick-bedded; I

Siltstone, medium-light-gray, contains 20 pel
fine grained sandstone beds, thin-bedded; bas

Sandstone, medium-light-gray, very fine grair

Shale, dark-gray, carbonaceous, contains few

Thickness
(Depth)

fine to fine-
nt medium-light-
i£3G43 CTT*SJf1oO

cent light-gray very

ed, contains 40

coal laminae, evenly

Underclay, medium-dark-gray, carbonaceous in

Coal , dull to bright attritus ...............

Shale, black, very carbonaceous, contains 10
1 £ITT1"I Tl£)O f* T O G "f 1 O

Underclay, medium-gray, very silty from 9 in.
below top and in basal 1 ft, abundant rootelt

Siltstone, medium-dark-gray, thin and evenly
O*T"2l (^ O C

Sandstone, light-gray, very fine to fine-grai
percent quartz, 10 percent medium-light-gray
laminae; scattered quartz-, pyrite-, and gyps
1 in. siderite bed 3 ft above base, thin-bedc

Shale, medium-dark- to dark-gray, silty in tc

Underclay, medium- to medium-dark-gray, sligt
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Unit 
Number Description

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

Underclay, medium- to medium-dark-gray, abundant rootlets;

Coal, dull to bright attritus, sheared. .......................

Coal , bright attritus .........................................

Coal , dull , impure ............................................

Coal, bright attritus. ........................................

Thickness 
(Depth)

ft

.... 0
(526

.... 1
(527

. . .   0
(527

.... 0
(528

.... 0
(528

.... 0
(528

.... 0
(528

. . .   0
(529

.... 0
(529

.... 0
(529

. . . , 0
(529

.... 0
(529

.... 0
(529

... . 0
(530

.... 0
(530

.... 0
(531

.... 1
(532

in.

3
2)

8
10)

1
ID

1
0)

1
1)

1
2)

1
3)

10.5
1.5)

0.5
2)

1
3)

4
7)

3
10)

1
11)

4
3)

5
8)

4
0)

1
1)
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Unit Thickness 
Number Description (Depth)

189. 

190.

191. 

192. 

193. 

194. 

195. 

196. 

197.

198. 

199.

200.

201.

202.

Underclay, medium-dark-gray, carbonaceous, ab 
base trades

ft

undant rootlets; 
..................... 6

(538 

Shale, dark-gray to black, carbonaceous, fissile, contains few plant

Merrimac Coal Zone (units

QVi a T a ! >! a ol/* r* aT*T^rtna oorvii c

QVi £) 1 o /^ a Y*k"     cr Y* a v oaT*T^r^TiaoorMi c c^ 1 ^\7

Shale, black, very carbonaceous, contains few

Coal, dull to bright attritus, impure, contai

Shale, dark-gray to black, carbonaceous, cont
TTQ YMT f ̂ T"l A ITT* O T T"l Q rt O O T"l rt C* t" / \T1 Q 1 OT71 T n *3 O

Coal, dull and bright attritus, impure, shear

Underclay, medium-dark-gray, contains 20 perc 
very fine grained laminae in basal 8 in. , few
"Ffa o"f"iiT*o G

Coal, dull and bright attritus, impure, conta 
very fine grained sandstone laminae, sheared.
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191 to 200)

..................... 0
(545 

..................... 0
(545 

..................... 0
(545 

..................... 0
(545 

..................... 1
(547 

..................... 0
(547

impure coal laminae 
..................... 2

(549

ns few dark-gray shale 
..................... 1

(551

ains few light-gray 
..................... 3

(554

ed. .................. 0
(555

ent light-gray 
quartz-filled 
..................... 5

(560

ins few light-gray 
..................... 0

(561

in.

7 
8)

8 
4)

10 
2)

1.5 
3.5)

3.5 
7)

4 
11)

7 
6)

3 
9)

1 
10)

8 
6)

1 
7)

6 
1)

8 
9)

6 
3)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

203. Underclay, medium-gray, rootlets.................................. 4 0
(565 3)

204. Shale, medium-dark- to dark-gray, poor fissility, few rootlets,
silty in basal 3 in............................................... 3 4

(568 7)

205. Shale, black, carbonaceous, contains few coal laminae............. 1 10
(570 5)

Langhorne coal zone (units 206 to 223)

206. Coal, dull and bright attritus.................................... 1 8
(572 1)

207. Underclay, medium-dark-gray, abundant rootlets.................... 1 3
(573 4)

208. Coal, dull attritus, impure....................................... 0 10
(574 2)

209. Siltstone, brownish-gray.......................................... 0 1
(574 3)

210. Coal, dull attritus, impure....................................... 0 3
(574 6)

211. Underclay, medium-dark-gray, few rootlets......................... 1 4
(575 10)

212. Shale, dark-gray, carbonaceous, contains impure coal laminae
and beds.......................................................... 0 8

(576 6)

213. Underclay, dark-gray, contains few rootlets, scattered coal
laminae........................................................... 1 2

(577 8)

214. Shale, black, carbonaceous, contains 40 percent coal laminae...... 0 7
(578 3)

215. Underclay, medium-dark-gray, very carbonaceous, rootlets; base
grades............................................................ 3 0

(581 3)

216. Shale, black, carbonaceous, contains 10 percent coal laminae;
base grades....................................................... 1 2

(582 5)

217. Coal, dull, impure................................................ 0 8
(583 1)
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Unit 
Number Description

Thickness
(Depth) 

ft in.

218. Underclay, medium-dark-gray, silty, few rootljets; base grades..... 1
(584

219. Shale, dark-gray, silty, contains 20 percent light-gray very fine 
grained sandstone laminae, evenly bedded; base grades..........

(585

220. Sandstone, light-gray, fine-grained, sparsely micaceous, contains 
50 percent quartz, few dark-gray shale laminae in top 5 in., few 
dark-gray shale clasts at base, massive; base sharp............... 4

(589

221. Sandstone, medium-light-gray, very fine to fine-grained, contains 
40 percent quartz, 15 percent dark-gray shale laminae, thin- 
bedded ; base grades........................

222. Shale, medium-dark-gray, contains 20 percent
and very fine grained sandstone laminae, evenly bedded

223. Coal, mostly bright attritus, flakey, highly

224. Siltstone, medium-gray, few rootlets in top 1
base grades................................

225. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, thin-bedded................

226. Siltstone, medium-gray, thin-bedded, poor fissility,

227. Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, thin-bedded; base sharp....

228. Siltstone, medium-gray, contains scattered light-gray very fine
grained sandstone laminae and beds tip fo -4 1r. rh.i drt>-_biQturbated
in part, thin bedded.......................

229. Shale, black, very carbonaceous, contains scattered coal (vitrain)
laminae.

230. Siltstone, medium-gray, contains 20 percent light-gray very fine
grained sandstone laminae and beds, thin-bedded................... 0

(662
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ft, thin-bedded;
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

231. Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 50 percent quartz, scattered dark and light
mineral grains, 25 percent medium-gray siltstone beds; base
sharp............................................................. 3 11

(666 4)

232. Sandstone, medium- to medium-dark-gray, very fine grained,
micaceous, contains 50 percent quartz, 10 percent coal laminae,
scattered medium-dark-gray siltstone laminae and beds; base
grades............................................................ 0 4

(666 8)

233. Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 50 percent quartz, scattered dark and light 
mineral grains, few medium- to medium-dark-gray siltstone beds; 
base grades....................................................... 2 11

(669 7)

234. Sandstone, medium-gray, very fine grained, contains 50 percent 
quartz, 20 percent medium- to medium-dark-gray siltstone beds, 
scattered coal laminae in top 2 in., few slickensided surfaces, 
thin-bedded; base grades.......................................... 0 4.5

(669 11.5)

235. Sandstone, medium-light- to medium-gray, very fine grained, 
micaceous, contains 50 percent quartz, 20 percent medium 
dark-gray siltstone laminae and beds, scattered siderite clasts 
up to 1.25 in. in diameter, thin- to thick-bedded; base sharp..... 11 5.5

(681 5)

236. Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 60 percent quartz, 15 percent medium-gray
siltstone laminae, few quartz- and calcite-filled high-angle
fractures; base sharp............................................. 3 7

(685 0)

237. Sandstone, medium-gray, very fine grained, micaceous, contains 
60 percent quartz, 40 percent coal and medium-gray siltstone 
laminae in top 3.5 in., thin- to thick-bedded; base sharp......... 2 5

(687 5)

238. Sandstone, medium- to medium-dark-gray, very fine grained, silty, 
slightly micaceous, contains 50 percent quartz, few coal laminae 
in top 2 in.; base grades......................................... 2 11

(690 4)

239. Siltstone, medium- to medium-dark-gray, sandy, contains abundant
coal laminae and clasts in top 2 in.; base shar.p................. 0 4

(690 8)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

240. Coal, impure, contains scattered vitrain bands up to 0.25 in. 
thick, abundant dark-gray carbonaceous shale laminae in basal 
2 in.; base grades.........................

241. Siltstone, medium- to medium-dark-gray, micaceous, sandy in 
top 2 in., contains scattered coal laminae.

242. Sandstone, medium-light- to medium-gray, verj
micaceous, contains 60 percent quartz, 20 percent medium-gray 
siltstone laminae, 5 percent coal laminae, scattered siderite
nodules in basal 8 in. , thin-bedded; base she

243. Siltstone, medium- to medium-dark-gray, micaceous, contains scattered
coal laminae in top 3 in., thin-bedded; base

244. Siltstone, medium- to medium-dark-gray, contc
thin-bedded; base sharp,

245. Sandstone, medium-light- to medium-gray, verj
micaceous, contains 50 percent quartz, few metdium-dark-gray 
siltstone laminae in top 3 in.; base grades.................

0 
(691

1 
(692

fine grained,

rp, 1 
(693

grades, 0 
(694

ins scattered coal laminae,

fine grained,

246.

247.

Siltstone, medium-gray, micaceous, contains few coal laminae 
in basal 9 in.; base grades................

Sandstone, medium-light- to medium-gray, very fine grained, 
micaceous, contains 50 percent quartz, scattered coal laminae 
in top 3 in., thin-bedded; base sharp......

248. Sandstone, medium-light- to medium-gray, very fine grained, 
contains 50 percent quartz, scattered coal and dark-gray

laminae;

249. Siltstone, medium- to medium-dark-gray, carbonaceous; base grades. 1
(700

250.

251.

Siltstone, medium- to medium-dark-gray, carbonaceous, abundant 
plant fragments; base grades...............

Siltstone, medium- to medium-dark-gray, contains 10 percent 
medium-gray shale laminae, few angular mediun-gray siltstone 
clasts up to 2 in. in diameter; base sharp.
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Unit Thickness 
Number_____________________Description_________________________________(Depth)

ft in.

252. Siltstone, medium- to medium-dark-gray, contains scattered coal and 
dark-gray carbonaceous shale laminae, abundant dark-gray 
shale clasts up to 1 in. in diameter in basal 7 in.; base 
grades............................................................ 1 2.5

(705 0)

253. Siltstone, medium-gray, carbonaceous, sandy in top 7 in.,
contains few medium-dark-gray shale clasts up to 2.5 in. in
diameter; base grades............................................. 1 10

(706 10)

254. Siltstone, medium- to medium-dark-gray, very carbonaceous,
sandy in basal 4 in., base sharp and uneven....................... 4 3

(711 1)

255. Siltstone, medium- to medium-dark-gray, carbonaceous, sandy at 
base, contains 10 percent dark-gray carbonaceous shale laminae, 
thin-bedded, few contorted beds; base sharp....................... 4 0

(715 1)

256. Shale, medium-dark- to dark-gray, contains scattered medium-light 
gray very fine grained sandstone laminae, few slickensided 
surfaces, evenly bedded, fissile; base grades..................... 0 2

(715 3)

257. Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, abundant angular dark-gray shale clasts up to 
4 in. thick, few siderite nodules up to 1 in. thick, thin-bedded; 
bas e sharp........................................................ 7 7

(722 10)

258. Siltstone, medium-dark- to dark-gray, carbonaceous, contains 
few dark-gray shale laminae at top, few slickensided surfaces 
and small-scale slump structures, thin-bedded; base grades........ 7 5

(730 3)

259. Siltstone, medium- to medium-dark-gray, sparsely micaceous, 
contains 50 percent medium-dark-gray shale laminae, few 
quartz-filled fractures and slickensided surfaces, thin-bedded, 
fair fissility.................................................... 4 10

(735 1)

260. Shale, medium-dark- to dark-gray, carbonaceous, contains 20 
percent medium- to raedium-dark-gray siltstone beds, few 
medium-gray fine-grained sandstone laminae, scattered 
slickensided surfaces and low-angle quartz-filled 
fractures, evenly bedded; base grades............................. 2 2

(737 3)
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Unit 
Number Description

261.

262. 

263.

264.

265. 

266.

267. 

268.

269.

270. 

271.

Thickness 
(Depth)

Shale, medium-dark- to dark-gray, carbonaceous, evenly bedded,

Coal, bright attritus, sheared. .............

Sandstone, medium-light- to medium-gray, ver 
finely micaceous, contains 40 percent quartz 
medium-dark-gray shale and siltstone laminae 
rootlets and slickensides surfaces; base gra

Sandstone, medium-light- to medium-gray, ver 
grained, contains 40 percent quartz, 20 perc 
shale and medium-gray siltstone beds, few co 
scattered quartz-filled fractures; base shar

Shale, medium- to medium-dark-^gray, finely m. 
40 percent medium- to medium-dark-gray silts 
beds, scattered plant fragments, fair fissil

Shale, medium-dark- to dark-gray, contains 21 
gray siltstone beds, abundant plant fragment

Sandstone, medium-light- to medium-gray, ver; 
grained, micaceous, contains 40 percent quar 
medium-gray shale and siltstone laminae and 
medium-dark-gray shale clasts in top 2 ft an<

Shale, medium-dark- to dark-gray, carbonaceoi 
percent medium gray siltstone and very fine ; 
-4,-aminap in t-np "3 ft- and basal 1 ft-, <?r Aft-prPi
O "\7PTl "I \7 It O <"?<"? O <"? "FnOCTlo* V\H O& cVlGT'T'l

Sandstone, medium-light- to medium-gray, ver 
finely micaceous, contains 40 percent quartz 
carbonaceous shale laminae, thin-bedded; bas

Siltstone, medium- to medium-dark-gray, mica 
scattered dark-gray carbonaceous shale and 1 
grained sandstone laminae and beds, thin-bed

40

T fine grained, 
, 20 percent 
and beds , few

1 £>Q

T fine to fine- 
jnt dark-gray 
il laminae,

Lcaceous, contains 
:one laminae and
t"V* Hfl<3P CTT"flHp<?

) percent medium-
 y   T^ssoo O Vl H 1T'T\

? fine to fine- 
tz, 15 percent 
?eds , abundant 
[ basal 6 in. ,

is , contains 30 
grained sandstone 
i plant fragments,

^ fine grained, 
few dark-gray

* cjViflTn. ...». ...»

;eous , contains 
Lght-gray, very fine

1 A .J   T^aoa /TT*i3 /^ Q g
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Unit Thickness 
Number__________________________Description________________________(Depth)

ft in.

272. Siltstone, medium-light- to medium-gray, sandy, abundant 
dark-gray shale laminae in top 1 ft, thin-bedded; base 
sharp............................................................. 4 0

(774 4)

273. Shale, medium-dark-gray, contains 20 percent medium-gray
siltstone beds, poor fissility; base grades....................... 0 7

(774 11)

274. Sandstone, medium-light- to medium-gray, very fine grained, 
contains 40 percent quartz, few dark-gray shale laminae in 
basal 2 in., few quartz-filled fractures; base grades............. 1 8

(776 7)

275. Shale, dark-gray, very carbonaceous, contains 5 percent
medium-gray siltstone laminae, few coal laminae, abundant
slickensided surfaces............................................. 0 9

(777 4)

276. Underclay, medium-dark-gray, abundant rootlets.................... 2 0
(779 4)

277. Coal, impure, sheared and slickensided............................ 0 8
(780 0)

278. Siltstone, medium-gray, contains 40 percent dark-gray shale 
laminae, scattered rootlets, thin-bedded; base sharp and 
uneven............................................................ 8 8

(788 8)

279. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, sparsely micaceous, contains 50 percent quartz, few 
slickensided surfaces and quartz-filled fractures; base sharp 
and uneven........................................................ 2 0

(790 8)

280. Shale, medium-dark- to dark-gray; contains abundant medium- 
light-gray siltstone and very fine grained sandstone laminae 
and beds in top 1 ft 6 in., decreasing to 15 percent in basal 
6 in.; fair fissility; base sharp................................. 3 3

(793 11)

281. Siltstone, medium-dark-gray, carbonaceous; base grades............ 0 2
(794 1)

282. Shale, dark-gray, carbonaceous, contains few coalified plant
impressions; base sharp........................................... 0 1

(794 2)

283. Siltstone, medium- to medium-dark-gray, finely micaceous, argill 
aceous, contains 40 percent dark-gray shale laminae and beds,
few plant fragments, thin-bedded; base sharp...................... 8 3

(802 5) 
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Unit Thickness
Number Description

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

Shale, medium-dark- to dark-gray, contains s<
siltstone laminae, evenly bedded, fissile; b<

Sandstone, medium-light-gray, very fine to f]

Siltstone, medium-gray, contains 40 percent c

Shale, medium-dark- to dark-gray, carbonaceoi
percent medium-gray siltstone laminae, few cc
abundant slickenslided surfaces in basal 8 ii

^1^ £)ld /^ £J T*l/*~CTT^il'\7 "\T& Y*\7 f* ai"l">('**T"l £3 f* O /"\11 C G.V^ & S3 TT Gt AOlld-LC y U.CL JL J\. gJL CLjr y VG J. jr s Ctl. UvJ LidL-COLl O y OllCCtLCU.

Underclay, medium-gray, silty, finely micacec
aceous with abundant coal laminae in top 3 ii
T*r\*^t"loit"O» Vt£l G O O 1"> a 1" T1

Siltstone, medium- to medium-dark-gray, fine;
20 percent dark-gray shale laminae, scatteret

Shale, medium-dark-gray, contains 40 percent

Coal, dull to bright attritus, few vitrain b;

Siltstone, medium-light-gray, very finely mi<
percent dark-gray shale laminae, 10 percent !
grained sandstone laminae and beds up to 1 ii
rootlets, thin and contorted bedding; base g]

Sandstone, medium-light-gray, very fine graii
micaceous, contains 45 percent quartz; base j
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Unit 
Number Description

296. 

297.

298.

299. 

300. 

301. 

302. 

303. 

304.

305.

306. 

307. 

308. 

309.

310.

Siltstone, medium-gray, contains 40 percent dark-gray shale

Sandstone, medium-light-gray, very fine to fine-grained, contains 
few medium-gray siltstone laminae in top 3 in. , thin-bedded;

Shale, medium-dark- to dark-gray, carbonaceous, contains few coal
1 3m*f T13 o si IMI n^ sin t* GT"i/"*t^"no~i*'?o/1 ciiT*'f;a/"*oo TTConTo* Vtss c ̂  o n a T*n

Underclay, medium- dark-gray, carbonaceous, abundant rootlets......

Shale, dark-gray, few plant fragments, evenly bedded, fair

Shale, medium-dark-gray, abundant quartz-filled fractures from

Sandstone, light- to medium-light-gray, very fine grained, silty,
r*r\n 1~ si T n c u.C\ r*o T*r» o n f" n n si T*1~ *7 1^~ifi'f"iiT*l^;a'f"o*'?* Visi c ̂  crf*;a ̂ 1 o c

Shale, medium-dark to dark-gray, bioturbated, contorted bedding;
1%£)CO O Vl Q T*Tl

Thickness 
(Depth)

ft 

.. 0
(822

3 
(825

3 
(828

1 
(830

0 
(830

0 
(830

1 
(832

0 
(832

1 
(834

1 
(835

0 
(836

0 
(837

0 
(838

0 
(838

0 
(838

in.

11 
3)

5 
8)

3 
11)

3 
2)

2.5 
4.5)

5 
9.5)

5.5 
3)

3 
6)

11 
5)

5 
10)

8 
6)

9 
3)

10 
1)

4 
5)

4 
9)
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Unit | 
Number Description

311. 

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

Shale, black, very carbonaceous, evenly bedd<

Siltstone, medium-dark- to dark-gray, contaii 
gray very fine grained sandstone laminae, bi< 
quartz-filled fractures in top 3 in. ; base g

Shale, dark-gray to black, carbonaceous, sil

Underclay, dark-gray, abundant rootlets; bas<

Sandstone, medium-light-gray, very fine to f:
40 percent quartz, 20 percent dark-gray shal<
in top 6 in. , few slickensided surfaces and <
2 ft below top, thin- to thick-bedded; base !

Shale, black, carbonaceous, evenly bedded...

Sandstone, medium- to medium-dark-gray, very

sd, poor f issility. . . .

is 30 percent light- 
Dturbated, abundant
P £1 fl O CS

:y, poor fissility;

.ne-grained, contains
5 laminae, bioturbated

Thickness 
(Depth)

ft

0 
(839

2
(842

1
(843

2
(845

in.

8 
5)

7
0)

5
5)

3
8)

luartz-filled fractures
jViair*

fine to fine-grained,
contains 40 percent quartz, 30 percent mediuik-dark-gray siltstone

Shale, medium-dark-gray, contains 20 percent
grained sandstone laminae and beds, slightly

Sandstone, medium-light-gray, very fine graii
percent quartz , 30 percent medium-dark-gray j
laminae and beds, abundant medium-dark-gray t

Coal, thin to thick vitrain bands, bright atl

Underclay, dark-gray, silty in basal 6 in. , <
Q T"\ti n/1 a n f* T*^ ̂  t* T o t* c   VIQOO <TT*Q/^OO

Siltstone, medium-gray, bioturbated, thin to

44

light-gray very fine
burrowed , evenly

led, contains 40
siltstone and shale
shale clasts, thin-

:arbonaceous,

faintly bedded; base

5
(851

0
(851

3
(854

1
(856

4
(861

0
(861

0
(861

1
(863

3
(866

4
0)

3.5
3.5)

5.5
9)

9
6)

10
4)

1.5
5.5)

6
11.5)

4.5
4)

4
8)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

324. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 10 percent dark-gray silty shale laminae,
bioturbated in basal 1 ft 6 in., thin-bedded...................... 3 1

(869 9)

325. Shale, black, very carbonaceous, contains 25 percent coal and
impure coal laminae, few plant fragments; base sharp and uneven... 1 6

(871 3)

326. Sandstone, light-gray, very fine to fine-grained, contains 50
percent quartz, 5 percent dark-gray silty shale laminae, abundant
rootlets in top 1 ft, thin-bedded................................. 3 4

(874 7)

327. Sandstone, medium-light-gray, very fine to fine-grained, silty,
contains 45 percent quartz, 30 percent medium-dark-gray siltstone
and shale laminae, ripple-bedded.................................. 1 4

(875 11)

328. Sandstone, light-gray, very fine grained, silty, contains 40
percent quartz, 50 percent medium-dark-gray siltstone and shale
laminae, cross-laminated thin-bedded; base sharp and uneven....... 1 10

(877 9)

329. Sandstone, medium-light-gray, fine- to medium-grained, contains 
40 percent quartz, few dark-gray shale clasts, 1 in. siderite 
clast at base, few small-scale faults, thin and irregularly 
bedded............................................................ 0 1.5

(877 10.5)

330. Shale, dark-gray, carbonaceous, slightly silty, contains for
coal laminae and coalified plant fragments, few siderite nodules
in basal 4 ft, evenly bedded, fissile............................. 18 3.5

(896 2)

331. Sandstone, medium-light-gray, fine to medium-grained, contains 
40 percent quartz, few coal laminae and lenses, few dark-gray 
shale laminae, irregularly bedded................................. 0 4.5

(896 6.5)

332. Shale, medium-dark- to dark-gray, carbonaceous, very silty,
contains few coal laminae, abundant plant fragments, scattered
slickensided surfaces, evenly bedded, fissile..................... 0 9.5

(897 4)

333. Sandstone, medium-light-gray, fine-grained, contains 45 percent 
quartz, 40 percent dark-gray shale laminae, few plant fragments 
and well rounded siderite clasts, slightly burrowed, thin and 
irregularly bedded................................................ 0 9

(898 1)
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Unit 
Number Description

Thickness 
(Depth)

334, Underclay, medium- to medium-dark-gray, very 
rootlets, few siderite nodules and slickensicled

335. Sandstone, medium- to medium-dark-gray, very

silty, abundant 
surfaces.

ft

1 
(899

fine to fine-grained,
silty, contains 40 percent quartz, abundant rootlets, thin-bedded. 0

(900

336 Shale, medium-dark- to dark-gray, very silty 
gray very fine grained sandstone lenses, abundant 
evenly bedded, few contorted beds..........

337 Sandstone, light- to medium-light-gray, fine 
contains 50 percent quartz, few coal and darl 
laminae, few plant fragments and siderite 
ularly bedded; base grades...............

to medium-grained, 
;:-gray silty shale

thin and irreg-clasts

338, Sandstone, medium-dark-gray, very fine to fine 
aceous, contains 40 percent quartz, few coal 
laminae, thin-bedded; base sharp and uneven.

339, Sandstone, very light gray, very fine to fine 
65 percent quartz, 10 percent dark-gray shale 
stylolites; base sharp and uneven.........

340, Shale, dark-gray, carbonaceous, contains 30 
very fine grained sandstone laminae, few dark 
light-gray sandstone clasts, abundant

341,

slickensided

-grained
scattered

Sandstone, light-gray, fine- to medium- 
micaceous, contains 65 percent quartz, 
shale laminae and beds; abundant coal, sider 
shale clasts from 1 ft 4 in. to 8 ft 9 in. 
basal 11 ft 7 in.; few small-scale faults, 
thin- to thick-bedded; base sharp and uneven

342
gray

Sandstone, medium-gray, very fine to fine- 
contains 45 percent quartz, scattered dark- 
few siderite, dark-gray shale and light-gray 
crossbedded, thin- to thick-bedded; base sharp

343 Sandstone, medium-gray, very fine grained, 
quartz, 30 percent dark-gray shale laminae, 
cross-laminated, thin-bedded; base sharp...

46

contains few light- 
plant fragments,

2 
(902

-grained, carbon- 
and dark-gray shale

-grained, contains 
laminae, few

percent light-gray 
;:-gray shale and

surfaces...,

1 
(903

0 
(904

2 
(906

0 
(907

sparsely
dark-gray 

te and dark-gray 
u/^low top and in 
crossbedded in part,

25 
(932

grained silty,
shale laminae; 

sandstone clasts;

contains 40 percent 
j:ew siderite nodules,

11 
(944

1 
(945

in.

9
10)

6)

0 
6)

1 
7)

9 
4)

4.5 
8.5)

6.5 
3)

3 
6)

11 
5)

5 
10)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

344. Shale, medium-dark- to dark-gray, silty, carbonaceous, contains 
40 percent light-gray siltstone and very fine grained sandstone 
laminae, cross-laminated, evenly bedded........................... 0 10

(946 8)

345. Sandstone, medium-gray, fine-grained, micaceous, contains 40 
percent quartz, 40 percent dark-gray shale and medium-gray 
siltstone laminae, few siderite clasts and nodules, slightly 
burrowed, thin-bedded; base sharp................................. 4 2

(950 10)

346. Shale, dark-gray, carbonaceous, silty, contains 5 percent medium- 
gray siltstone laminae, few plant fragments, evenly bedded, 
fissile........................................................... 0 8

(951 6)

347. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, contains 45 percent quartz, abundant dark-gray shale 
laminae in top 3 in., abundant angular dark-gray shale clasts 
in basal 4 in., thin-bedded....................................... 0 8

(952 2)

348. Shale, medium-dark- to dark-gray, carbonaceous, silty, contains 5
percent medium-light-gray siltstone and very fine grained sandstone
laminae and beds, few small-scale faults, evenly bedded; base
sharp............................................................. 2 2

(954 4)

349. Sandstone, medium-dark- to dark-gray, very fine to fine-grained, 
micaceous, contains 40 percent quartz, 10 percent dark-gray 
shale laminae, few siderite clasts, thin-bedded; base sharp....... 0 8

(955 0)

350. Coal, mostly dull attritus, few thin vitrain bands, sheared....... 0 8
(955 8)

351. Underclay, dark-gray, silty, abundant rootlets, few coalified
plant fragments; base grades...................................... 3 6.5

(959 2.5)

352. Sandstone, medium-gray, very fine to fine-grained, silty,
micaceous, contains 45 percent quartz, 25 percent dark-gray
shale laminae and beds up to 2 in. thick, few plant fragments
and rootlets; base grades......................................... 2 2

(961 4.5)

353. Sandstone, medium-gray, very fine to fine-grained, silty,
micaceous, contains 45 percent quartz, 30 percent dark-gray 
shale laminae, abundant rootlets; few quartz pebbles, coal, dark- 
gray shale, and raedium-light-gray sandstone clasts in basal 3 in.; 
few quartz-filled fractures; base sharp........................... 5 2

(966 6.5)
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Unit Thickness
Number Description

354.

355.

356.

357.

358.

359.

360.

361.

362.

363.

364.

365.

Shale, black, carbonaceous, contains few coal

Sandstone, medium-light-gray, medium-grained,
percent quartz, 10 percent dark-gray shale la

Sandstone, medium-gray, fine-grained, contain
quartz, 40 percent dark-gray carbonaceous sha
abundant rootlets, thick-bedded; base sharp..

Silts tone, medium- to medium-dark-gray, conta
gray shale and light-gray very fine to fine-g
laminae, slightly burrowed, cross-laminated,
l^QCO O*T*£l/^OG

Shale, medium-dark- to dark-gray, carbonaceou
30 percent medium-light-gray silts tone and ve
sandstone laminae, abundant plant fragments,
Vl£3GO <TT* J3 d Q Q

Shale, dark-gray to black, very carbonaceous,
medium-gray silts tone laminae in basal 2.5 in

Coal, mostly dull attritus, pyritic, contains

Shale, dark-gray to black, very carbonaceous,

Shale, black, very carbonaceous, contains few

Shale, medium-dark- to dark-gray, contains 30
fTT" O \7 G"llf"Gf"/"vno 1 £1 TT1 "1 Tl £1 Q c1"IO£I"f"Q/1* V* 3 C O C Vl £3 fTIQL cLy O-LJ-Lo LvJlit: jLdUl-L HdC 9 o llcdl. CU. 5 Udot: oildi. p   *

QVi o "1 o V\ "1 Q r*\r i7&Tr\7 /^afT^/^TiooorMi c

Shale, dark-gray, carbonaceous, contains 45 p
GT~1f> Cf"/i\Tl*a T QTn*l TIQO* V>^3 G O CTT"£lr1oG
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(Depth)

contains 40
minae, thin-

s 45 percent
le laminae ,

ins scattered dark-
rained sandstone
thin-bedded;

s, silty, contains
ry fine grained
contorted bedding;

contains few

few thin vitrain

silty, contains

r»/"ia~l l£)Tn*iTi£io

percent medium-

ercent medium-gray

ft

1
(967

0
(968

1
(969

2
(972

3
(975

1
(976

0
(977

1
(979

0
(979

0
(980

0
(980

0
(981

in.

4
10.5)

2
0.5)

4
4.5)

8
0.5)

4
4.5)

3
7.5)

10
5.5)

7.5
1)

9
10)

9
7)

1
8)

7
3)



Unit 
Number Description.

Thickness
(Depth) 

ft in.

366. Shale, medium-dark- to dark-gray, pyritic, carbonaceous, contains 
few coal laminae in top 2 ft 10 in., scattered medium-gray 
siltstone laminae in basal 15 ft, few well-preserved plant 
fragments, slightly burrowed, evenly bedded; base grades.......... 22 6

(1003 9)

367. Shale, medium-dark- to dark-gray, very silty, carbonaceous, 
contains 10 percent medium-light-gray siltstone and very 
fine grained sandstone laminae and beds, few coal laminae,
cross-laminated in part, evenly bedded; base sharp and uneven..... 9 8

(1013 5)

368. Sandstone, very light gray, fine- to medium-grained, pyritic, 
contains 60 percent quartz, scattered dark-gray shale laminae 
and lenses up to 0.5 in. thick, irregularly bedded................ 0 7

(1014 0)

369. Shale, medium-dark- to dark-gray, contains abundant light-gray 
very fine grained sandstone lenses up to 1.5 in. thick; base 
sharp and uneven.................................................. 0 6

(1014 6)

370. Sandstone, very light gray, fine- to medium-grained, pyritic 
contains 60 percent quartz, abundant dark-gray shale laminae 
and clasts up to 0.5 in. thick, thin-bedded....................... 0 7

(1015 1)

371. Shale, medium-dark-gray, very silty, carbonaceous, contains
few medium-light-gray fine-grained sandstone beds up to 0.5 in.
thick, evenly bedded.............................................. 0 8

(1015 9)

372. Sandstone, very light gray, fine- to medium-grained, contains
60 percent quartz, thin-bedded.................................... 0 3

(1016 0)

373. Shale, medium-dark- to dark-gray, silty, carbonaceous,
contains 20 percent medium-gray siltstone and fine-grained
sandstone laminae, evenly bedded.................................. 1 4

(1017 4)

374. Sandstone, very light gray, contains 60 percent quartz, few
angular dark-gray shale clasts; base sharp and angular............ 0 4

(1017 8)

375. Underclay, medium-gray, abundant rootlets and plant fragments..... 0 9
(1018 5)

376. Sandstone, medium-light-gray, coarse-grained, contains 60 
percent quartz, abundant white quartz granules and pebbles 
up to 0.5 in. in diameter, few well-rounded medium-dark-gray 
shale clasts, normally graded..................................... 0 8

(1019 1) 
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Unit 
Number Description

377.

379

380,

381

382.

383.

384.

385.

386.

Sandstone, medium-light-gray, fine- to coarse 
calcareous from 9 ft 8 in. to 10 ft 2 in 
50-60 percent quartz, abundant quartz granules 
and well rounded siderite clasts in basal 3 
high-angle quartz-filled fractures, thick- 
sharp and uneven.......................

below

ft

-grained,
top, contains 

and pebbles 
6 in., few 

basebee ded

378. Siderite, brownish-gray, lenticular,

containsShale, medium-dark-gray, carbonaceous, 
light-gray coarse grained sandstone lenses up 
in basal 3 in., evenly bedded; base sharp

Sandstone, medium-light-gray, very fine to fine-grained, 
contains 45 percent quartz, 10 percent dark-gray shale and 
medium-gray siltstone laminae, thin-bedded; base sharp....,

Shale, medium- to medium-dark-gray, silty, 
laminae,, abundant plant fragments, evenly

contains
bedded

Sandstone, very light gray, fine- to medium- 
65 percent quartz, few dark and light mineral 
abundant medium-dark-gray shale laminae 1 ft 
top, scattered siderite clasts, few stylolites

Shale, medium- to medium-dark-gray, very silty 
contains few medium-light-gray very fine grained 
laminae and beds, evenly bedded; base sharp

Sandstone, medium-light-gray, fine- to medium 
65 percent quartz, few dark-gray shale lamina 
5 in., scattered siderite and angular medium- 
clasts, thin- to thick-bedded.............

Sandstone, light- to medium-light-gray, fine- 
contains 65 percent quartz, few dark-gray silty 
and beds 4 in. below top, thin- to thick-bedd

Sandstone, very light gray, very fine to fine 
contains 65 percent quartz, few coal and dark 
and clasts, few calcite-filled fractures; bas

50

few medium- 
to 0.5 in. thick

few coal 
base sharp,

grained, contains
grains, 

8 in. below

carbonaceous, 
sandstone

Thickness
(Depth) 

ft

,. 21 
(1040

0 
(1040

1 
(1041

0 
(1041

7 
(1049

2 
(1051

0 
(1052

-grained, contains 
e and beds in top 
dark-gray shale

2 
(1054

to medium-grained,
shale laminae and 

ed....... ............ 4
(1059

-grained, pyritic,
-gray shale laminae 
e sharp............ 1 

(1060

in.

0 
1)

2 
3)

0 
3)

4 
7)

5 
0)

11 
11)

7 
6)

2 
8)

10 
6)

4 
10)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

387. Shale, medium-dark- to dark-gray, silty, carbonaceous, 
contains scattered medium-light-gray siltstone and very 
fine grained sandstone laminae and beds up to 0.75 in. 
thick, few pyrite laminae, abundant plant fragments, 
slightly burrowed; base sharp..................................... 5 5

(1066 3)

388. Siltstone, medium- to raedium-dark-gray, mottled brownish- 
gray in basal 8 in., few plant fragments, thin and unevenly 
bedded, few contorted beds in top 4 in............................ 2 0

(1068 3)

389. Sandstone, medium-gray, very fine to fine grained, silty,
micaceous, contains 40 percent quartz, 5 percent medium-dark- 
gray siltstone laminae, thin-bedded; base grades abruptly......... 1 5

(1069 8)

390. Siltstone, medium-dark-gray, thin-bedded, poor fissility; base
grades abruptly................................................... 0 11

(1070 7)

391. Sandstone, medium-light-gray, fine-grained, micaceous, contains 
45 percent quartz, 5 percent medium-gray siltstone laminae, few 
dark-gray shale clasts in top 5 in. and basal 3 in., thin- to 
thick-bedded; base sharp.......................................... 9 6

(1080 1)

392. Siltstone, medium-gray, finely micaceous, few plant fragments,
thin-bedded, poor fissility; base grades abruptly................. 0 9

(1080 10)

393. Sandstone, raedium-light-gray, very fine to fine-grained, contains
40 percent quartz, thin-bedded; base sharp........................ 0 3

(1081 1)

394. Shale, medium-dark-gray, silty, few plant fragments, thin- 
bedded, poor fissility; base sharp................................ 0 8

(1081 9)

395. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
contains 55 percent quartz, abundant siderite and small medium- 
dark-gray shale clasts, crossbedded, thin and irregularly bedded; 
base sharp......................................................... 1 0

(1082 9)

396. Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, abundant dark-gray shale laminae in top and 
basal 1 in.; base grades.......................................... 0 6

(1083 3)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

397. Shale, dark-gray to black, carbonaceous, contains 1 in. 
light-gray very fine grained sandstone bed 0.5 in. below 
top, evenly bedded, fissile; base grades.......................... 2 8

(1085 11)

398. Shale, medium-dark-gray, slightly silty, evenly bedded, fair
fissility; base grades abruptly................................... 1 9

(1087 8)

399. Siltstone, medium-gray, finely micaceous, thick-bedded, poor
fissility; base grades............................................ 0 10

(1088 6)

400. Sandstone, light- to medium-light-gray, fine- to medium-grained, 
contains 45 percent quartz, 10 percent medium-fgray siltstone 
laminae, abundant siderite clasts up to 0.25 in. thick and medium- 
dark-gray shale clasts up to 0.5 in. thick, twin-bedded; base 
grades abruptly................................................... 1 3

(1089 9)

401. Sandstone, medium-light-gray, fine-grained, contains 50 percent 
quartz, 10 percent medium-dark-gray silty shale laminae in basal 
2 in., abundant small siderite and medium-dark-gray shale clasts 
in basal 6 in., thin-bedded; base sharp........................... 5 0

(1094 9)

402. Siltstone, medium-gray, micaceous, thin and irregularly
bedded, poor fissility; base sharp and uneven..................... 1 4

(1096 1)

403. Sandstone, medium-light-gray, very fine to fine-grained,
contains 45 percent quartz, abundant medium-dark-gray shale 
clasts, abundant siderite clasts in basal 2 in., thin- to thick- 
bedded ; base sharp................................................ 3 0

(1099 1)

404. Sandstone, medium-light- to medium-gray, very tine grained,
silty, contains 40 percent quartz, thin-bedded, few contorted
beds; base grades abruptly........................................ 0 11

(1100 0)

405. Sandstone, medium-light-gray, very fine to fine-grained, 
contains 40 percent quartz, abundant siderite clasts, few 
medium-dark-gray shale clasts; base grades........................ 0 4

(1100 4)

406. Siltstone, medium-dark-gray, contains 20 percent medium-light- 
gray very fine grained sandstone laminae and beds, abundant 
well-preserved plant fragments, thin-bedded, poor fissility; base 
grades abruptly................................................... 1 6

(1101 10)

52



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

407. Sandstone, medium-light-gray, very fine to fine-grained,
contains 45 percent quartz, scattered siderite and medium- 
dark-gray shale clasts, irregularly bedded; base sharp and 
uneven............................................................ 0 6

(1102 4)

408. Sandstone, medium-gray, very fine grained, finely micaceous, 
contains 40 percent quartz, few plant fragments, thin-bedded; 
base uneven....................................................... 3 5

(1105 9)

409. Sandstone, medium-light-gray, very fine to fine-grained, 
contains 40 percent quartz, few coal laminae 10 in. above 
base, abundant siderite and medium-dark-gray shale clasts in 
top 3 in. and in basal 10 in., thin-bedded; base sharp............ 2 9

(1108 6)

410. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 20 percent medium-dark-gray shale laminae
and beds, 0.5 in. siderite bed 7 in. above base, slightly
burrowed, thin and irregularly bedded; base sharp................. 1 6

(1110 0)

411. Shale, dark-gray, pyritic, silty, contains 10 percent light 
gray very fine grained sandstone laminae, slightly burrowed, 
evenly bedded; base sharp......................................... 2 10

(1112 10)

412. Sandstone, medium-light-gray, very fine to fine-grained, 
contains 40 percent quartz, few medium-dark-gray shale 
clasts up to 0.5 in. in diameter; base sharp...................... 0 2

(1113 0)

413. Shale, dark-gray, silty........................................... 0 0.5
(1113 0.5)

414. Sandstone, light- to medium-light-gray, fine-grained, micaceous, 
contains 45 percent quartz, 25 percent dark-gray shale and 
medium-gray siltstone laminae and beds, scattered siderite and 
dark-gray shale clasts, slightly burrowed, thin-bedded; base 
sharp............................................................. 5 6

(1118 6.5)

415. Shale, medium-dark- to dark-gray, contains 35 percent raedium- 
light-gray siltstone and very fine grained sandstone laminae 
and beds, few pyrite nodules, few siderite nodules and beds 
up to 1 in. thick, slightly burrowed, evenly bedded; base 
sharp............................................................. 5 2

(1123 8.5)
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Unit 
Number Description

Thickness 
(Depth)

ft

416. Sandstone, medium-gray, fine-grained, contains 50 percent 
quartz, 10 percent medium-dark-gray micaceous^ siltstone 
laminae, few siderite clasts, few high-angle fractures, 
thin-bedded; base sharp....................

417. Shale, medium-dark- to dark-gray, contains 5 
gray siltstone and very fine grained sandstone 
beds up to 1 in. thick, few siderite nodules 
base, slightly burrowed; base grades........

418. Sandstone, medium-gray, very fine to fine-gra. 
contains 45 percent quartz, 45 percent medium 
siltstone and shale laminae and beds, thin-bedded 
sharp......................................

419.

(1130

Sandstone, light- to medium-light-gray, fine-grained, finely 
micaceous, contains 60 percent quartz, 10 percent medium-dark- 
gray shale laminae, few medium-dark-gray shale clasts, scattered 
slickensided bedding planes, cross-laminated, thin-bedded......... 1

(1132

1 
(1125

percent medium- 
laminae and 

7.5 in. above
4 

(1129

ined, silty, 
-dark-gray 

base

420. Sandstone, light-gray, medium-grained, contains 
quartz, few dark mineral grains, few quartz-and 
high-angle fractures, thick-bedded..........

BOTTOM OF HOLE 
TOTAL DEPTH 1,137
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60-80 percent 
pyrite-filled

4 
(1137

ft

in.

11 
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2.5 
10)
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GEOPHYSICAL LOG

Corehole: V-l Date: 11/23/82 State: Virginia County: Botetourt 

Quadrangle: Daleville, Va. Latitude: 37 0 29 I 33"N Longitude: 79.°59 t 52"W 

Altitude: 1,460ft Logged Depth: 1,137 ft Drilled Depth: 1,137 ft 

Logging Speed: 20 ft/min (SP 30 ft/min) Natural Gamma Time Constant: 1 

High Resolution Density Time Constant: 1
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Corehole V-2

Location: Montgomery County; McDonalds Mill, Va., 7.5 minute quadrangle; along 
the southeast slope of Brush Mountain, accessible by State Route 624.

Coordinates: Latitude 37°18'17"N Longitude 80°19'30"W

Altitude: 2,048 ft Drilled depth: 459 ft

Dip of strata: Ranges from 20° to 35° throughout corehole and averages 30°.

Date drilled: November 17, 1982 to December 6, 1982

Core description: K.J. Englund, R.E. Thomas, J.F. Windloph, Jr., J.C. Weber,
and J.M. Back

Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

MIDDLE AND UPPER CAMBRIAN SERIES 
Elbrook Formation

1. Soil and weathered rock (casing set - no core recovered).......... 70 0
(70 0)

2. Dolomite, light- to medium-light-gray, finely crystalline, 
contains abundant calcite-filled fractures, few clay- 
filled solution cavities from 3 ft to 3 ft 6 in. below top, 
highly fractured; base sharp and uneven........................... 16 8

(86 8)

Tract Mountain Thrust Fault 
LOWER MISSISSIPPIAN SERIES 

Price Formation

3. Coal, dull to bright attritus, pyritic, contains few
brownish-gray sandstone fragments, sheared and brecciated......... 1 0

(87 8)

4. Siltstone, medium-dark- to dark-gray, argillaceous, pyritic 
in part, highly fractured with few quartz-filled fractures, 
contorted bedding; base grades.................................... 3 0

(90 8)

5. Sandstone, medium- to medium-dark-gray, very fine grained, 
silty, contains 40 percent quartz, few slickensided sur 
faces and quartz- and pyrite-filled fractures, contorted 
bedding; base grades.............................................. 2 9

(93 5)

6. Siltstone, medium-dark- to dark-gray, argillaceous, contains 
scattered slickensided surfaces and high-angle quartz-filled 
fractures, contorted bedding; base sharp and uneven............... 2 6

(95 11) 
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Unit 
Number Description

7. 

8.

9.

10.

11. 

12.

13. 

14.

15.

16.

17. 

18.

Shale, dark-gray to black, very carbonaceous 
scattered slickensided surfaces and quartz-i 
contorted bedding, poor fissility; base grac

Silts tone, medium-dark- to dark -gray, argil! 
scattered slickensided surfaces and quartz-j 
angle fractures, few small-scale faults, un«
r\ o G o f> i* *"J /"i fik G

Sandstone, medium-dark- to dark-gray, very i 
grained, contains 45 percent quartz, few qus.
"FT*Or*fr"11T*^C* Vk£) G £^ OT* Q **1 O G

Silts tone, medium-dark- to dark-gray, argil- 
carbonaceous at 5 ft below top, pyritic in i 
scattered slickensided surfaces and quartz-J 
fractures, unevenly bedded; base grades....

Shale, medium-dark- to dark-gray, carbonacec 
few plant fragments and high-angle quartz-f:
K^GO ^T"£5^OG. . * »**. . . .*.* .*** *.

Shale, dark-gray to black, very carbonaceous 
slickensided surfaces and fractures, very f:
G V» ̂  a T* ̂  /3 .**.*..**.** * fc **»

Merrimac coal zone (ui 

Coal, dull to bright attritus, sheared.....

Shale, dark-gray to black, very carbonaceous 
coal laminae, few rootlets and slickensided

Coal , impure ...............................

Shale, medium-dark- to dark-gray, very carbc 
contains few rootlets ......................

Coal, impure, dull attritus ................

78

i, silty, contains 
:illed fractures,
i a G

.aceous, contains 
r illed high- 
:venly bedded;

ine to fine- 
irtz-filled

.aceous, 
>art, 
: illed

>us, contains 
.lied fractures;

i , abundant 
.ssile and

lits 13-28)

5, contains few
CUT* "Fa r*^G * ..-___....

jnaceous,

Thickness 
(Depth)

ft 

3
(99

2
(101 

0
(102 

... 14
(117 

1
(118 

4
(122 

0
(123 

2
(125 

0
(126 

2
(128 

0
(128 

0
(129

in.

5 
4)

7 
ID

8 
7)

10 
5)

4 
9)

2 
11)

4 
3)

1 
4)

10 
2)

3 
5)

4 
9)

4 
1)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

19. Coal, mostly bright attritus, few fusain laminae, sheared......... 1 1
(130 2)

20. Underclay, dark-gray, plastic, few rootlets....................... 0 11
(131 1)

21. Coal, dull to bright attritus, sheared............................ 0 4
(131 5)

22. Coal, impure...................................................... 0 2
(131 7)

23. Coal, mostly bright attritus, few thick vitrain bands, sheared.... 1 0
(132 7)

24. Shale, black, carbonaceous, sheared............................... 0 3
(132 10)

25. Coal, mostly bright attritus, scattered vitrain bands,
few fusain laminae................................................ 0 5

(133 3)

26. Underclay, medium-dark-gray, carbonaceous in part, very 
carbonaceous in basal 8 in., abundant high-angle 
fractures and rootlets............................................ 5 3

(138 6)

27. Shale, black, carbonaceous, contains few coal laminae............. 0 5
(138 11)

28. Coal, mostly bright attritus, few thin to thick vitrain bands..... 0 8
(139 7)

29. Underclay, medium-dark-gray, very carbonaceous from 6 in. to 
10 in. below top, abundant rootlets, scattered quartz- filled 
fractures and slickensides; base grades abruptly.................. 5 6

(145 1)

30. Sandstone, medium-gray, very fine grained, contains 40 
percent quartz, few medium-dark-gray siltstone laminae; 
base sharp........................................................ 0 7

(145 8)

31. Shale, medium-dark- to dark-gray, lenticular; base sharp.......... 0 1
(145 9)

32. Sandstone, medium-gray, very fine grained, contains 40
percent quartz, few dark-gray shale laminae, thin-bedded;
base grades abruptly.............................................. 0 4.5

(146 1.5)
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Unit 
Number Description

Thickness 
(Depth)

33. Shale, medium-dark- to dark-gray, silty in pasal 4 in.,
few small-scale faults, evenly bedded; base grades abruptly

34. Sandstone, medium- to medium-dark-gray, very fine to fine 
grained, contains 40 percent quartz, 20 percent medium- 
dark-gray shale and silt stone laminae, few small-scale 
faults and quartz-filled fractures, thin-bedded............

35. Shale, medium-dark- to dark-gray, contains J:ew light-gray 
very fine grained sandstone laminae, few quartz-filled 
fractures, thin-bedded; base grades.......

36. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, contains 40 percent quartz, few hij;h-angle quartz- 
filled fractures, thin-bedded.............

37. Shale, medium-dark- to dark-gray, contains 40 percent 
medium-gray very fine grained sandstone lami.nae and 
beds up to 5 in. thick, few quartz-filled fractures; 
base grades abruptly......................

38. Sandstone, medium-gray, fine- to medium-grained, contains 
45 percent quartz; scattered slickensided surfaces, 
small-scale faults and quartz-filled fractures; thin- to 
thick-bedded..............................

Langhorne coal zone (units 39-57) 

39. Coal, bright attritus, sheared............

40. Coal, impure, sheared.........

41. Coal, bright attritus, sheared

42. Shale, black, carbonaceous....

43. Coal, bright attritus, sheared

44. Coal, impure..................

80

ft

0 
(146

5 
(152

0 
(152

0 
(153

3 
(156

3 
(159

0 
(160

0 
(160

0 
(161

1 
(162

0 
(163

0 
(163

in.

7.5 
9)

5 
2)

5 
7)

8 
3)

3 
6)

3 
9)

3 
0)

8 
8)

5 
1)

7)

6.5 
1.5)

9 
10.5)



Unit 
Number Description

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Coal , impure , sheared ..........................................

Coal , bright attritus , sheared ..................................

Coal , impure , sheared ...........................................

Coal , bright attritus , sheared ..................................

Coal, very dull, impure. ........................................

Underclay, dark-gray, abundant rootlets and root slickensides . . .

Coal, very impure, contains abundant black carbonaceous

Coal , bright , flaky .............................................

Coal , very dull , impure .........................................

Coal, bright, flaky. ............................................

Coal , very dull , impure .........................................

Coal , mostly bright attritus , very flaky ........................

Shale , black , very carbonaceous .................................

Coal, dull to bright attritus, impure in part ...................

Underclay, dark-gray, abundant rootlets and root slickensides...

Shale, dark-gray to black, carbonaceous, contains few
coal lami nae ....................................................

Thickness 
(Depth)

ft

0'

(164

0
(164

0
(165

0
(165

0
(165

0
(166

1
(167

0
(168

0
(168

0
(169

0
(169

0
(169

0
(170

0
(171

0
(171

1
(173

2
(175

in.

6.5
5)

4
9)

3
0)

3
3)

6
9)

3
0)

11
11)

7
6)

5
11)

1
0)

3
3)

6
9)

6
3)

10
1)

3
4)

9
1)

7
8)
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Unit
Number

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Description

Underclay, dark-gray, contains few coal land
rootlets and root slickensides; base grades

Sandstone, medium-gray, very fine grained, c
percent quartz, 20 percent dark -gray shale "
few quartz-filled fractures and small-scale
thin-bedded ; base grades abruptly ...........

Shale, dark-gray, contains 20 percent mediun
stone and very fine grained sandstone lamina
quartz-filled fractures, evenly bedded......

Coal, bright, flaky .........................

Underclay, medium-dark-gray, abundant rootle
ol"{/"*l/'£lT"1C! 1'1/loC

Sandstone, medium-dark-gray, very fine to fi
contains 40 percent quartz, 5 percent dark-g
laminae, abundant quartz-filled fractures, t
i- Vl "I f+ ]f   V* £> A A £> A   V\*3GO G 1"» Q Y"T^

Shale, dark-gray, contains 25 percent mediun
fine grained sandstone laminae, few quartz-f
fractures, evenly bedded; base sharp. .......

Sandstone, medium-gray, very fine to fine-gr
40 percent quartz, few quartz-filled fractui

Shale, dark-gray to black, carbonaceous, con
percent medium-gray, very fine grained sands
laminae, few quartz-filled fractures, thin-t
contorted bedding ...........................

Sandstone, light-gray, very fine to fine-gra
40 percent quartz, few dark -gray shale clast
below top, abundant high-angle quartz-f illec
thin- to thick-bedded; base grades. .........

Sandstone, light-gray, fine- to medium-grair
percent quartz, abundant white weathered feJ
large dark-gray shale clasts in basal 12 ft;

82

Thickness
(Depth)

.nae , abundant

:ontains 40
.aminae,
faults,

i-gray silt-
ie, few

ts and root

ne-grained,
;ray shale
hin- to

i-gray very
illed

ained, contains
e*a * Ha co CTT"a<"1p»c

.tains 25
tone
edded,

ined, contains
s 2 ft 6 in.
fractures,

.ed, contains 50

.dspar, abundant

ft

.... 3
(179

.... 4
(184

.... 0
(184

0
(185

0
(185

3
(189

0
(189

1
(191

0
(191

... 10
(202

1 3
(215

in.

9
5)

7
0)

10
10)

2
0)

3
3)

9
0)

9
9)

9
6)

5
ID

2
1)

6
7)



Unit Thickness 
Number_____________________________Description________________________________(Depth)

ft in.

73. Sandstone, light-gray, fine- to medium-grained, mostly 
medium-grained, contains 55 percent quartz, abundant 
dark-gray shale laminae and clasts from 1 ft 6 in. to 
3 ft below top, abundant quartz-filled high-angle 
fractures in top 2 ft 6 in., crossbedded, thick-bedded 
to massive; base grades. .......................................... 32 7

(248 2)

74. Conglomerate, medium-gray, contains abundant siderite
clasts up to 1 in. in diameter, fine- to medium-grained
sandstone matrix; base grades..................................... 0 5

(248 7)

75. Sandstone, light-gray, medium- to coarse-grained, contains 
from 60-80 percent quartz, 5 percent medium-dark-gray 
siltstone laminae, quartz-filled fractures, large siderite 
clast 18 ft 8 in. below top, thick-bedded to massive; 
base sharp........................................................ 24 3

(272 10)

76. Sandstone, medium-light-gray, fine-grained, finely micaceous, 
contains 60 percent quartz, few dark-gray shale laminae, few 
slickensided surfaces, thin-bedded............................... 9

(2" !. 7)

77. Sandstone, medium- to medium-dark-gray, medium-grained, 
contains 60-80 percent quartz, few high-angle and 
stylolitic quartz-filled fractures, thick-bedded to 
massive; base sharp and uneven.................................... 4 10

(278 5)

78. Sandstone, medium-gray, medium- to coarse-grained, contains 
60-80 percent quartz, few high-angle quartz-filled frac 
tures, thick-bedded; base sharp................................... 3 10

(282 3)

79. Shale, dark-gray to black, carbonaceous, silty.................... 0 3.5
(282 6.5)

80. Coal, bright, flaky............................................... 0 1.5
(282 8)

81. Sandstone, brownish-black, carbonaceous, very fine to 
fine-grained, contains 40 percent quartz, 10 percent 
dark-gray shale laminae in basal 1 ft 2 in., abundant 
rootlets, few high-angle quartz-filled fractures, 
faintly bedded; base sharp and undulatory......................... 4 3

(286 11)

82. Shale, black, very carbonaceous, abundant slickensided
surfaces; base very irregular..................................... 1 2

(288 1)
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Unit
Number

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Description

Sandstone, dark-gray, carbonaceous, contain
quartz, contorted bedding; base sharp......

Shale, black, very carbonaceous, abundant s
CM1T* f o r» O G   V%£3GO CT Y* £1 /I O G

Siltstone, dark-gray, carbonaceous, contort
base sharp and undulatory ..................

Shale, black , carbonaceous, abundant slicke
Gil T" "F 3 /"* O G   T^OG^ GVl 3 T"f^

Siltstone, dark-gray to black, abundant hig
fractures, faintly bedded, slickensided, po
"F"lGQ"l1"i'f"V* Ha G^ O^T*aHoC5^ . . . . »^ . . ^ . . » . . . . . » . .

Sandstone, dark-gray to black, very fine to
contains 40 percent quartz, scattered slick
angle fractures, few quartz- and calcite-f i
contorted bedding ; base sharp ..............

Siltstone, dark-gray to black, carbonaceous
slickensided bedding planes, faintly bedded

Shale, black, carbonaceous, abundant fractu
GT/^OG* Vt^l G O G Vl 3 TTT\

Sandstone, medium-dark- to dark-gray, fine-
40 percent quartz, 25 percent dark -gray sha
laminae, abundant slickensided high-angle f
quartz-filled fractures, thin and contorted
sharp and uneven ...........................

Shale, black, carbonaceous, abundant slicke
bedding planes, evenly bedded, fair fissili
grades abruptly ............................

Sandstone, medium- to dark-gray, fine-grain
40 percent quartz, 10 percent dark-gray sha
few slickensided bedding planes, thin-bedde

84

Thickness
(Depth)

3 40 percent

Lickensided

id bedding;

isided

i-angle
Dr

fine-grained,
ensided high-
lied fractures,

, abundant
  l"i,£)G0 OT"a^OG

res and slicken-

grained, contains
le and siltstone
ractures, few
bedding; base

nsided
ty; base

ed, contains
le laminae, few
d.. .................

ft

0
(288

0
(289

1
(290

0
(291

1
(292

3
(295

0
(296

0
(296

9
(306

0
(306

0
(306

in.

5
6)

6
0)

9
9)

4
1)

2
3)

4
7)

6
D

4
5)

10
3)

3
6)

2
8)



Unit Thickness 
Number__________________________Description________________________(Depth)

ft in.

94. Shale, dark-gray, contains 40 percent medium-gray fine 
grained sandstone laminae, evenly bedded; base sharp.............. 2 4

(309 0)

95. Shale, dark-gray to black, contains 20 percent light- 
gray fine-grained sandstone laminae, abundant slicken- 
sided fractures in basal 8 in., evenly bedded, poor 
fissility......................................................... 1 9

(310 9)

96. Sandstone, light-gray, very fine to fine-grained,
contains 50 percent quartz, abundant high-angle quartz- 
filled fractures; base grades..................................... 5 4

(316 1)

97. Sandstone, medium-gray, fine-grained, contains 40 percent 
quartz, 20 percent dark-gray shale laminae, abundant 
quartz-filled high-angle fractures, thin and evenly bedded........ 2 9

(318 10)

98. Shale, dark-gray to black, silty, few quartz-filled
fractures, evenly bedded, poor f issility; ba--e grades
abruptly.......................................................... 0 7

(319 5)

99. Sandstone, light-gray, fine-
65 percent quartz , 5 percent
TO 2CO1 TTO * T^ 2CO f>Y*^oOG

to medium -graii
dark -gray shall

i, contains
laminae,

..... 1
(321

10
3)

100. Sandstone, medium-light-gray, very fine to fine-grained, 
contains 45 percent quartz, 20 percent dark-gray shale

101.

102.

Coal , bright , sheared , flaky ...............................

Underclay, medium-gray, scattered rootlets and root
G T T /^l^ O T*l C 1 in O O   f\ £3 C 0 0 1* £1 fi O O

(322

........ 0
(322

........ 0
(323

\s

3)

5
8)

8
4)

103. Shale, medium-dark-gray, silty, contains 10 percent 
medium-light-gray siltstone and very fine grained 
sandstone laminae, abundant plant fragments; base 
s harp............................................................. 3 2

(326 6)

104. Sandstone, light-gray, fine-grained, micaceous, contains 
40 percent quartz, 30 percent dark-gray shale laminae, 
bioturbated and few siderite nodules in basal 3 ft 8 in., 
thin-bedded....................................................... 10 4

(336 10) 
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Unit 
Number Description

105.

106.

107. 

108.

109.

110. 

111. 

112.

113.

114. 

115.

Sandstone, medium-light-gray, fine- to medit 
contains 65 percent quartz, few coal and dai 
shale laminae from 4 ft to 5 ft below top, f 
filled high-angle fractures, thick-bedded tc

Shale, medium-dark-gray, contains 40 percent 
gray fine-grained sandstone laminae, evenly
HjJQAcViaiTi . . . .

Sandstone, light-gray, fine-grained, micacec
C\C\ T^QiT*OTif" ntiQT"f" iy maGGT^TO   Vi53GO oViai*^

Shale, dark-gray, finely micaceous, contains 
light-gray fine-grained sandstone laminae an

Sandstone, medium-light-gray, very fine to f 
contains 50 percent quartz, few high-angle c 
filled fractures, abundant siderite clasts i 
thick-bedded to massive. ....................

Shale, medium-dark- to dark-gray, contains 3 
medium-gray silt stone laminae, evenly bedded

Sandstone, light-gray, very fine to fine-gra
^O T^ O >" r» O T1 f~ miQT"f"'!7* T^ £3 G O G Vl 3 T"T^

Shale, medium-dark- to dark-gray, contains 1 
medium-gray silt stone laminae, slightly burr 
bedded ......................................

Sandstone, medium-light-gray, very fine to f 
micaceous, contains 50 percent quartz, few c 
fractures ; base sharp .......................

Shale, dark-gray, contains 40 percent mediuii 
siltstone and very fine grained sandstone Ic 
evenly bedded ; base sharp ...................

Sandstone, medium-light-gray, very fine to i 
micaceous, contains 50 percent quartz, few I 
quartz-filled fractures, thin- to thick-bedc
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.m-grained, 
k-gray 
ew quartz-

t -nria G G T \7 O

light- 

bedded;

us , contains

15 percent 
.d beds up

ine-grained, 
uartz- 
n basal 1 in. ,

0 percent
1 " Ha GO GVlflTTl. . . . . .

ined, contains

0 percent 
owed , evenly

ine-grained, 
uartz-f illed

i-light-gray 
minae,

ine-grained, 
ligh-angle 
ed................

Thickness 
(Depth)

ft 

.... 10
(347 

.... 1
(348 

.... 1
(350 

.... 3
(354 

.... 2
(357 

.... 2
(359 

.... 0
(360 

.... 1
(361 

.... 1
(362 

.... 2
(364 

.... 4
(368

in.

6 
4)

7 
11)

11 
10)

7 
5)

10 
3)

1 
4)

9 
D

0 
1)

0
1)

4 
5)

3 
8)



Unit Thickness 
Number_______________________Description_________________________(Depth)

ft in.

116. Sandstone, medium-light-gray, fine- to medium-grained,
contains 50 percent quartz, massive; base sharp................... 2 7

(371 3)

117. Sandstone, light- to medium-gray, fine- to medium-grained, 
contains 50-80 percent quartz, scattered siderite and 
dark-gray shale clasts 8 ft 3 in. below top and in basal 
2 in., few slickensided bedding planes and high-angle 
fractures, thin- to thick-bedded; base grades..................... 8 4

(379 7)

118. Sandstone, light- to medium-light-gray, very fine to 
fine-grained, contains 60-80 percent quartz, few coal 
laminae from 1 ft to 1 ft 2 in. below top, few 
scattered medium-gray siltstone laminae, few slicken 
sided surfaces and high-angle fractures; abundant 
coal laminae and clasts and few siderite clasts in 
basal 9 in., thick-bedded; base sharp............................. 13 0

(392 7)

119. Sandstone, medium-g"ay, very fine grained, contains 40 per 
cent quartz, 25 percent medium-dark-gray silty shale laminae; 
few slickensided sv faces, low- to high-angle quartz-filled 
fractures and fracf res showing lateral displacement; cross- 
laminated , thin anc Lenticularly bedded........................... 6 9

(399 4)

120. Sandstone, medium-light- to medium-gray, very fine grained, 
contains 60 percent quartz, 5 percent medium-dark-gray silt- 
stone laminae, abundant quartz granules in basal 1 in., few 
quartz-filled vertic?! fractures, thin and evenly bedded; 
base sharp........................................................ 2 5

(401 9)

121. Sandstone, medium-light- to medium-gray, fine- to medium- 
grained, contains 50 percent quartz, 10 percent dark- 
gray shale laminae and beds up to 1.5 in. thick, thin- 
to thick-bedded; base sharp....................................... 11 7

(413 4)

122. Conglomerate, medium-gray, contains abundant medium- 
dark-gray well rounded shale clasts up to 2 in. in 
diameter, few small siderite clasts, few quartz 
granules at base, fine- to medium-grained sandstone 
matrix; base sharp....*,...,........,.......,................,.... 0 9

(414 1)

123. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, contains 50 percent quartz, 15 percent medium-dark- 
gray shale laminae, abundant quartz granules from 1.5 in to 
2.5 in. below top ? bioturbated, thin-bedded; base grades.......... 2 5

(416 6)
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Unit 
Number Description

Thickness 
(Depth)

124,

125,

126,

127,

128,

129,

Shale, medium- to medium-dark-gray, scattered pyrite nodules 
up to 0.25 in. in diameter, fissile; base grades............

Sandstone, medium-gray, very fine grained, 
contains 40 percent quartz, large siderite 
below top, bioturbated; base sharp........

slightly micaceous, 
clast 1 ft 4 in.

verySandstone, medium-light- to medium-gray, 
fine-grained, contains 50 percent quartz, 
granules 1 ft below top and in basal 2 in., 
shale clasts in basal 2 in., few high-angle 
fractures at 7 in. and 1 ft 8 in. below top, 
graded; base grades abruptly................

fine to
abundant quartz 

few dark-gray 
quartz-filled 
normally

grainedSandstone, medium-gray, fine- to medium-
50 percent quartz; abundant quartz granules,
and dark-gray shale clasts in basal 2 in

contains 
siderite, 

normally graded

gray
Sandstone, medium-gray, fine- to medium- 
50 percent quartz, 5 percent mediurn-dark- 
and beds, few small well rounded dark-gray 
basal 2 in., cross-laminated in part, thin- 
bedded ; base sharp.........................

grained

micaceousSandstone, medium-gray, fine-grained, 
50 percent quartz, few coal laminae 4 ft 6 in, 
scattered pyrite, siderite and dark-gray shale 
basal 2 ft 6 in.; few high-angle quartz-filled 
6 ft 10 in. below top, thin- to thick-bedded

BOTTOM OF HOLE 
TOTAL DEPTH 459 ft

ft

11 
(428

2 
(431

in.

10

8 
0)

4 
(435

0 
(435

1 
1)

9 
10)

contains 
shale laminae 

shale clasts in 
to thick-

4 
(440

7 
5)

contains 
above base; 
clasts in 
fractures

18 
(459

7 
0)
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GEOPHYSICAL LOG

Corehole: V-2 Date: '12/06/82 State: Virginia County: Montgomery 

Quadrangle: McDonalds Mill, Va. Latitude: 37°18 f 17 MN Longitude: 80°19'30"W 

Altitude: 2,048 ft Logged Depth: 430 ft Drilled Depth: 459 ft 

Logging Speed: 20 ft/min (SP 30 ft/rain) Natural Gamma Time Constant: 1 

High Resolution Density Time Constant: 1
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Corehole: V-2
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Corehole: V-2
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DETAIL LOG

Corehole: V-2 Logging Speed: 5 f^/min Time Constant: 1

Depth High Resolution Density 
(ft) (0-450 counts per second)

136
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Corehole: V-2 continued 

136

138

140

142

143.5

154

93



Corehole: V-2 continued 

160
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178 -

179
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Corehole V-3

Location: Pulaski County; Pulaski, Va., 7.5 minute quadrangle; approximately 0.8
mi northeast of Pulaski-Wythe County line, between East Fork and Cricket 
Hollow, near Caseknife Ridge. Accessible by Forest Service road ex 
tending north from State Route 610.

Coordinates: Latitude 37°00'40"N Longitude 80°51'10"W 

Altitude: 2,460 ft Drilled depth: 790 ft

Dip of strata: Decreases from 40° to 10° at a depth of 200 ft, abruptly increases 
to 60° and then decreases to nearly horizontal at base of corehole.

Date drilled: October 27, 1982 to November 15, 1982

Core description: K.J. Englund, J.O. Maberry II, P.C. Lyons, J.F. Windolph, Jr.,
J.C. Weber, and R.E. Thomas

Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

LOWER MISSISSIPPIAN SERIES 
Price Formation

1. Soil and weathered rock (casing set - no core recovered)..... .... 14 0
(14 0)

2. Sandstone, medium-gray, weathered light-brownish-gray, 
very fine to fine-grained, finely micaceous, contains 
45 percent quartz, few medium-gray silty shale laminae 
and beds up to 1 in. thick, thin and contorted bedding; 
base sharp........................................................ 2 2

(16 2)

3. Siltstone, medium-gray, micaceous, contains few light- 
gray very fine-grained sandstone laminae and beds, 
few medium-gray shale clasts, thin-bedded......................... 2 9

(18 11)

4. Sandstone, medium-gray, weathered light-brownish-gray, 
very fine grained, contains 45 percent quartz, few 
medium-gray siltstone laminae and beds at base, few 
siderite clasts, thin-bedded...................................... 4 10

(23 9)

5. Sandstone, medium-gray, weathered light-brox-niish-gray, 
fine- to medium-grained, contains 50 percent quartz, 
few slickensided surfaces, thin-bedded............................ 3 4

(27 1)

6. Siltstone, medium-dark-gray, argillaceous in part, contains 
few light-gray very fine grained sandstone laminae and beds 
up to 0.5 in. thick, few dark-gray shale laminae at base, few 
small-scale faults, burrowed, cross-laminated, thin-bedded........ 2 4

(29 5) 
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Unit 
Number Description

7. 

8. 

9. 

10. 

11.

1.2. 

13. 

14. 

15.

Sandstone, medium-light-gray, weathered ligh 
very fine grained, contains 50 percent quart
i5 Tl O1 "I £5 -FT*Q/"»f"11'1p*£aC* Vh£3 G Q oVlOT*T^

Siltstone, medium-light- to medium-gray, con 
light-gray very fine ftained sandstone lamin 
gray shale laminae, burrowed, thin and uneve

Sandstone, medium-light- to medium-gray, ver 
silty, contains 40 percent quartz, few dark-
r* or\i i c c Vi ,£) 1 a 1 ATn'^ r\ si & * Tt.9 G Q c Vi a t*r* * *

Siltstone, medium- to medium-dark-gray, cont 
gray shale and medium-light-gray very fine g 
stone laminae, burrowed, thin and unevenly b

Sandstone, medium-gray, very fine grained, f 
contains 40 percent quartz , abundant dark-gr 
medium-light-gray siltstone laminae from 11 
below top, few pyrite clasts, thin and uneve

Sandstone, medium-light-gray, fine- to mediu 
pyritic at base, contains 45 percent quartz, 
quartz granules and pebbles up to 0.25 in. i 
normally graded, thin and unevenly bedded...

Sandstone, medium-light-gray, very fine grai 
contains 45 percent quartz, few dark -gray sh 
up to 1.5 in. in diameter, slightly burrowed

Sandstone, medium-light-gray, very fine to f 
contains 40 percent quartz , scattered dark-g 
laminae and beds up to 0.75 in. thick, few w

Siltstone, medium- to medium-dark-gray, argi 
base, contains few dark-gray shale and light 
stone laminae, few small-scale faults, few s

96
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^ains 20 percent 
le, few dark-
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>ray carbona-

ains few dark- 
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sdded. ..............

Lnely micaceous, 
ay shale and 
In. to 1 ft 6 in. 
ily bedded ..........

a-grained , 
few white 

n diameter,

ned, silty, 
ale clasts 
, thin and

ine-grained, 
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Llaceous at 
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Thickness 
(Depth)

ft 

0
(29

4
(34 

0
(35 

2
(37 

1
(39

1
(40 

4
(45

2
(47 

1
(48

in.

6 
11)

10 
9)

6 
3)

2 
5)

10 
3)

4 
7)

5 
0)

0 
0)

7 
7)



Unit Thickness 
Number___________________________ Description________________________________(Depth)

ft in.

16. Sandstone, light- to medium-light-gray, fine-grained, contains 
45 percent quartz, few medium-gray siltstone laminae, slightly 
burrowed, thin-bedded............................................. 1 3 -

(49 10)

17. Sandstone, medium-gray, very fine to fine-grained, contains 
45 percent quartz, few dark-gray shale laminae and beds, 
bioturbated....................................................... 2 3

(52 1)

18. Sandstone, medium- to medium-brownish-gray, very fine to 
fine-grained, contains 45 percent quartz, few dark-gray 
shale laminae in top 8 in., few quartz-filled fractures........... 2 0

(54 1)

19. Siltstone, medium-gray, argillaceous at base, contains few 
medium-light-gray medium-grained sandstone beds in top 
3 in., few dark-gray shale laminae, few high-angle fractures, 
bioturbated in part, thin-bedded.................................. 6 0

(60 1)

20. Sandstone, medium-gray, very fine grained, micaceous, con 
tains 40 percent quartz, scattered d# "k-gray shale laminae, 
thin and unevenly bedded............. ............................ 2 0

(62 1)

21. Siltstone, medium- to dark-gray, con: ,ns few dark-gray
shale and light-gray fine-grained sandstone laminae, bio 
turbated in part, thin and unevenly bedded ........................ 2 0

(64 1)

22. Sandstone, medium-light-gray, weathered dark-yellowish-gray, 
fine- to medium-grained, contains 45 percent quartz, few 
quartz granules................................................... 3 6

(67 7)

23. Siltstone, medium-gray, contains scattered light-gray fine 
grained sandstone laminae, few pyrite nodules, slightly 
burrowed, unevenly bedded......................................... 1 8

(69 3)

24. Shale, dark-gray, carbonaceous, pyritic, few rootlets,
fractured, faintly bedded, fissile; base grades................... 1 6

(70 9)

25. Siltstone, medium-light- to medium-gray, contains abundant 
light-gray very fine grained sandstone and dark-gray shale 
laminae, bioturbated.............................................. 6 11

(77 8)
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Unit Thickness 
Number Description (Depth)

26.

27. 

28.

29. 

30.

31. 

32.

33.

34.

35.

Siltstone, medium- to dark-gray, argillaceou 
dark-gray shale laminae and beds up to 0.5 i 
light-gray very fine grained sandstone lamin

Shale, dark-gray, carbonaceous, silty, fract 

Siltstone, medium-gray, abundant slickenside

Siltstone, medium- to dark-gray, argillaceou 
naceous, contains few light-gray very fine g 
laminae, few high-angle slickensided surface

Sandstone, medium-light to medium-gray, fine 
grained, contains 55 percent quartz, scatter 
shale laminae and beds up to 0.25 in. thick, 
laminae and clasts, scattered high-angle sli 
quartz-filled fractures, thin- to thick-bedd

Sandstone, medium-light- to medium-gray, med 
grained, contains 45 percent quartz, few sub 
rounded white quartz pebbles, scattered dark 
J-drnJ TIS.G 3.nd fo^d^

ft in.

3, contains few 
i. thick, few 
le, slightly 
...................... 4 4

(82 0) 

jred .................. 1 0
(83 0)

i fractures, 
...................... 3 0

(86 0)

s, slightly carbo- 
rained sandstone 
3; base grades. ...... 10 0

(96 0)

- to medium- 
ed dark-gray 
few coal 
ckensided and 
sd.................... 37 5

(133 5)

Lum- to coarse- 
angular to well 
-gray shale
...................... 1 Q

(135 2)

Sandstone, medium-gray, fine- to coarse-graiked, silty, 
contains 45 percent quartz, scattered dark-gray carbona 
ceous shale laminae and clasts, few high-angle pyrite-

Shale, dark-gray, carbonaceous, pyritic, few

Sandstone, medium- to medium-dark-gray, fine 
grained, contains 45 percent quartz, scatter 
fossil fragments . ...........................

Sandstone, medium-gray, very fine grained, s 
45 percent quartz, 20 percent dark -gray shal 
high-angle fractures, slightly burrowed, th 
bedded ......................................

(137 0)

slickensided 
...................... 0 1

(137 1)

- to coarse- 
ed invertebrate 
...................... 0 8

(137 9)

ilty, contains 
e laminae, few 
in and evenly 
...................... 3 2

(140 11)
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Unit Thickness 
Number______________________Description_____________________________(Depth)

ft in.

36. Sandstone, medium-light- to medium-gray, fine- to medium- 
grained, contains 45 percent quartz, conglomeratic with 
abundant lenses of sandstone pebbles up to 1.25 in. in 
diameter, thick-bedded; base sharp................................ 1 5

(142 4)

37. Siltstone, medium-dark- to dark-gray, pyritic, contains 40
percent dark-gray shale laminae and beds up to 0.5 in. thick,
thin and evenly bedded............................................ 2 6

(144 10)

38. Shale, dark-gray, very carbonaceous, silty, fractured............. 0 5
(145 3)

39. Shale, dark-gray, carbonaceous, pyritic, contains few
medium-gray siltstone laminae..................................... 0 8

(145 11)

40. Sandstone, medium-gray, very fine grained, silty, contains
40 percent quartz, thin and evenly bedded; base grades............ 1 11

(147 10)

41. Sandstone, me 'um-gray, medium- to coarse-grained, contains 
40 percent qu :tz, abundant well rounded shale and fine- to 
medium-graine sandstone pebbles; base grades..................... 0 6

(148 4)

42. Siltstone, medium- to medium-dark-gray, contains 40 percent 
dark-gray carbonaceous shale laminae and beds, few medium- 
gray very fine grained sandstone laminae and beds, scattered 
pyrite nodules, cross-laminated in basal 2 ft 9 in., few 
high-angle fractures.............................................. 7 9

(156 1)

43. Sandstone, medium-gray, very fine grained, contains 45 per 
cent quartz, 45 percent dark-gray carbonaceous shale 
laminae........................................................... 2 0

(158 1)

44. Sandstone, medium-gray, very fine grained, contains 45 per 
cent quartz, scattered rounded sandstone pebbles up to 1.25 
in. in diameter, few black carbonaceous shale laminae, 
contorted bedding; base sharp..................................... 0 2

(158 3)

45. Siltstone, dark-gray, pyritic, contains scattered dark-gray 
carbonaceous shale laminae and beds, few medium-gray very 
fine grained sandstone laminae, thin and evenly bedded............ 3 2

(161 5)
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Unit
Number

46.

47.

48.

49.

50.

51.

52.

s^ j j .

54.

55.

Thickness
Description

Sandstone, medium- to medium-light-gray, veijy fine to
fine-grained, contains 45 percent quartz, ft
to black carbonaceous shale laminae, scattei
nodules up to 0.5 in. in diameter, scatterec
filled high-angle fractures, scattered invei
shell fragments, bioturbated, thin and uneve

Shale, medium-dark-gray, evenly bedded, pool
"Ka G O G \\ £& TTT\

Sandstone, medium-light- to medium-gray, fir
calcareous, contains 40 percent quartz, cont

Shale, medium-dark-gray, evenly bedded, fail
Vt:3GO rrT*i3/^OG

Sandstone, light- to medium-light-gray, fin 
calcareous, contains 40 percent quartz, few
quartz-filled fractures, few slickensided si

Shale, medium-dark-gray, silty, finely micac
20 percent medium-gray siltstone laminae, fe
high-angle fractures, bioturbated in part, e
1"k £3 G O cliaf*!"*

Sandstone, medium-light-gray, fine-grained,
percent quartz, faintly-bedded; base grades.

Siltstone, medium-gray; base grades. .......

Sandstone, medium-light-gray, very fine graj
contains 40 percent quartz, abundant subroui
dark gray shale clasts from 4 ft to 4 ft 4 :
top, few angular dark -gray shale clasts in
thin- to thick-bedded; base sharp. .........

Shale, medium-dark-gray, contains 20 perceni
siltstone laminae, evenly bedded ...........

100

w dark-gray
ed pyrite
pyrite-
tebrate fossil
nly bedded. .......

fissility;

.e-grained,
orted

  fissility;

i-grained ,
pyrite- and
irfaces;

:eous , contains
iw pyrite-f illed
ivenly bedded;

contains 40

ned, silty,
ded medium-
n. below
asal 6 in. ,

medium-gray

(Depth)
ft

.... 5
(167

.... 0
(167

.... 0
(167

.... 0
(167

,. .. 0
(168

5
(173

0
(174

3
(177

8
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0
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6
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4
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7
10)

6
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Unit Thickness 
Number_____________________Description_______________________________(Depth)

ft in.

56. Sandstone, medium-light-gray, very fine grained, calcareous, 
contains 40 percent quartz, abundant medium-dark-gray shale 
clasts in top 6 in., few quartz-filled fractures, thick- 
bedded to massive; base sharp..................................... 2 9

(189 6)

57. Shale, medium-dark-gray, evenly bedded; base grades............... 0 4
(189 10)

58. Sandstone, medium-light- to medium-gray, very fine to 
fine-grained, contains 40 percent quartz, abundant 
invertebrate fossil fragments; base sharp......................... 0 3

(190 1)

59. Siltstone, medium-gray, contains 15 percent dark-gray shale 
beds, few medium-dark-gray shale clasts 1 ft below top, 
thin-bedded; base grades.......................................... 1 9

(191 10)

60. Sandstone, medium-light-gray, very fine to fine-grained, 
contains 40 percent quartz, few pyrite-filled high-angle 
fractures, thick-bedded; base sharp............................... 1 3

(193 1)

61. Shale, dark-gray, carbonaceous, evenly bedded, poor
fissility; base sharp............................................. 0 3

(193 4)

62. Sandstone, light- to medium-gray, very fine to fine-grained, 
calcareous, contains 40 percent quartz, abundant inverte 
brate fossil fragments in top 5 in., few quartz-filled 
fractures; base sharp............................................. 15 4

(208 8)

63. Siltstone, light- to medium-gray, sandy in basal 1 ft, few 
quartz- and pyrite-filled slickensided fractures, mostly 
thin-bedded; base sharp........................................... 2 0

(210 8)

64. Underclay, medium-gray, silty, very carbonaceous in top
1.5 in., few quartz-filled fractures; base grades................. 0 6

(211 2)

65. Sandstone, light- to medium-gray, fine-grained, contains 40 
percent quartz, abundant quartz-filled fractures, thick- 
bedded to massive; base sharp..................................... 16 6

(227 8)

66. Shale, black, very carbonaceous; base grades...................... 0 4
(228 0)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

67. Shale, medium-dark-gray, few slickensided fractures, 
contorted bedding.........................

68. Sandstone, light- to medium-light-gray, very fine to fine-

2 
(230

1 
(231

69. Shale, dark-gray, carbonaceous, contorted bedding; base grades.... 0
(231

grained, contains 40 percent quartz, thick-bedded to 
massive; base sharp.......................

70. Sandstone, light- to medium-light-gray, very
grained, contains 40 percent quartz, few dark-gray shale
laminae and beds 10 in. below top, contorted 
base sharp................................

Shale, medium-dark-gray; base grades......

72. Sandstone, light- to medium-light-gray, very
grained, contains 40 percent quartz, scattered quartz-filled 
fractures; base sharp.....................

73. Shale, medium-dark-gray, contains few medium-gray silt- 
stone laminae 10 in. below top, abundant fractures; base 
grades abruptly...........................

74. Conglomerate, medium-light-gray, contains abundant white 
quartz granules and pebbles, fine-grained sandstone 
matrix; base grades.......................

75. Sandstone, medium-gray, very fine to fine-grained, contains
40 percent quartz, silty in top 8 in.; base

fine to fine-

bedding;

fine to fine-

sharp,

76. Conglomerate, contains abundant white quartd pebbles mostly 
0.5 in. in diameter and well rounded sideritje clasts, fine 
grained sandstone matrix..................

77. Shale, dark-gray, silty, contains 20 percent light-gray 
siltstone and very fine grained sandstone laminae, bio- 
turbated; base grade s.....................

102
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Unit Thickness 
Number_________________________Description____________________________(Depth)

ft in.

78. Sandstone, light- to medium-gray, fine-grained, contains 
40 percent quartz, 5 percent dark-gray carbonaceous shale 
laminae, few quartz granules in top 8 in., bioturbated, 
abundant fractures; base sharp.................................... 4 6

(264 11)

79. Shale, medium-dark- to dark-gray, contains 20 percent
medium-gray siltstone laminae and lenses.......................... 1 10

(266 9)

80. Shale, medium-dark- to dark-gray, very silty, contains 10 
percent medium-light-gray siltstone and fine-grained 
sandstone laminae, few siderite beds and nodules, evenly 
bedded; silty at base. ............................................ 6 0

(272 9)

81. Sandstone, medium-light to medium-gray, very fine to fine 
grained, contains 45 percent quartz, abundant dark and 
light mineral grains, scattered well rounded white quartz 
pebbles 2 ft below top, few medium-dark-gray silty shale 
laminae in top 5 in., few calcite- and pyrite-filled 
fractures, few slickensided surfaces, thick-bedded to 
massive; base sharp............................................... 11 0

(283 9)

82. Shale, medium-dark-gray, contains 20 percent medium-light- 
gray siltstone and fine-grained sandstone laminae, few 
pyrite nodules 11 in. below top, thin and contorted bedding; 
base grades....................................................... 3 4

(287 1)

83. Sandstone, medium-light- to medium-gray, fine- to coarse- 
4 grained, contains 55 percent quartz, scattered dark-gray 
shale laminae, few dark-gray shale clasts in basal 1 in., 
few quartz- and calcite-filled fractures 4 ft 9 in. 
below top, thick-bedded to massive................................ 8 8

(295 9)

84. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, silty, contains 45 percent quartz, few dark-gray 
shale laminae and beds, few pyrite-filled high-angle fractures, 
thin- to thick-bedded; base sharp and irregular................... 1 5

(297 2)

85. Shale, medium-dark- to dark-gray, silty, contains few light- 
gray siltstone and very fine grained sandstone laminae, 
poorly bedded; base sharp......................................... 0 4

(297 6)
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Unit 
Number Description

86.

87.

88.

89.

90.

91.

92.

93.

94.

Sandstone, medium-gray, very fine grained, silty, contains 
40 percent quartz, abundant dark-gray shale laminae, few
calcite- and quartz-filled fractures, slight

Siltstone, medium-light- to medium-gray, san
contains 10 percent dark -gray shale laminae,

Sandstone, medium-light- to medium-gray, fin<
grained, silty, contains 40 percent quartz;
quartz- and calcite-f illed high-angle fractu'

Siltstone, medium-gray, contains few dark-gr
in top 3 in. and in basal 1 in. , few light-g
grained sandstone laminae, slightly burrowed

Siltstone, medium-light-gray, mottled light-j
slightly sandy, contains abundant invertebra
"F £5T»7 QTTISa 11 G Vl 9 1 A f* 1 £J Q t* C   T*%£3 G A G h 3 Y*T\

Shale, medium- to medium-dark-gray, very sil
abundant medium-light-gray silt stone and ver
sandstone laminae, few siderite nodules 2 ft

Siltstone, medium-light-gray, contains few m
medium-dark-gray shale laminae and beds up t
thick in top 1 ft 4 in. , abundant light-gray
fine grained sandstone laminae; few pyrite-,
and calcite-f illed high-angle fractures; thi
}"i a c o G Vi ci T*T^ An A 11 ri ̂  X7 <a ri

Siltstone, medium- to medium-dark-gray, cont
dark-gray shale laminae and beds and very fi
sandstone laminae, few quartz- and calcite-f
fractures, burrowed in part, thin and irregu

Siltstone, medium-dark- to dark-gray, argill
tains scattered dark-gray shale and light-gr
grained sandstone laminae and beds, few frac
small-scale slump structures, highly contort

Ly burrowed,

iy at base,
burrowed

*- to coarse-
few pyrite-,
res ; thin

iy shale laminae
ray very fine
, thin-bedded;

jrayish-brown ,
te fossils,

ty, contains
7 fine grained
below top ,

sdium- to
o 1 in.
very
quartz-
ci-bedded;

ains few
ne grained
illed

aceous, con-
ay very fine
tures and

Thickness 
(Depth)
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11)
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10
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

95. Sandstone, medium-gray, fine-grained, silty, contains 40 
percent quartz, few medium-dark-gray shale laminae and 
beds up to 1 in. thick, thin and unevenly bedded.................. 1 1

(370 9)

96. Shale, medium-dark-gray, silty, contains 50 percent medium- 
gray siltstone laminae, unevenly bedded; base grades.............. 1 2

(371 11)

97. Sandstone, light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base grades.......................... 0 2

(372 1)

98. Shale, medium-dark-gray, contains 35 pecent light-gray
very fine grained sandstone laminae and beds, bioturbated;
base grades....................................................... 0 4

(372 5)

99. Sandstone, light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base sharp........................... 0 2

(372 7)

100. Shale, medium-dark-gray, contains few medium-gray siltstone
laminae, evenly bedded; base sharp................................ 0 2.5

(372 9.5)

101. Sandstone, light-gray, very fine grained, contains 40
percent quartz, 20 percent medium-dark-gray shale laminae
in basal 2 in., burrowed in basal 2 in.; base grades.............. 0 4.5

(373 2)

102. Shale, medium-dark-gray, contains 40 percent light-gray 
siltstone and very fine grained sandstone laminae and 
beds, bioturbated, evenly bedded; base grades abruptly............ 1 4

(374 6)

103. Sandstone, light-gray, very fine grained, contains 40 per 
cent quartz, 10 percent dark-gray shale laminae, bioturbated, 
thin-bedded; base sharp........................................... 5 7

(380 1)
104. Siltstone, medium-light- to medium-gray, contains 10 per 

cent light-gray very fine grained sandstone laminae and 
beds, few siderite laminae and beds 1 in. above base, 
bioturbated, thin-bedded; base grades............................. 2 11

(383 0)

105. Sandstone, light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base sharp........................... 0 3.5

(383 3.5)
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Unit 
Number Description

Thickness 
(Depth)

106. Siltstone, medium-light- to medium-gray, contains 20 percent 
light-gray very fine grained sandstone laminae and beds, 
bioturbated; base grades...................

107. Shale, medium-dark-gray, contains few medium-gray siltstone 
laminae, evenly bedded; base sharp.........

108. Sandstone, light-gray, very fine to fine-gra:.ned, contains 
40 percent quartz, few dark-gray shale laminae 2 in. above 
base, few dark-gray shale clasts, thin-bedded; base grades 
abruptly...................................

109. Siltstone, medium-light- to medium-gray, bioliur bated, 
contorted bedding..........................

110. Shale, medium-dark-gray, contains 40 percent
fine grained sandstone laminae and beds, evenly bedded

111. Sandstone, light-gray, very fine grained, contains 40 percent 
quartz, 25 percent medium-dark-gray shale and siltstone 
laminae, bioturbated in part, thin-bedded; base sharp.........

112. Shale, medium-dark-gray, very silty, few quartz- and pyrite-
filled high-angle fractures, poor fissility;

113. Sandstone, medium-light-gray, very fine grained, contains 
40 percent quartz, thin-bedded; base sharp.

114. Shale, medium-dark-gray, contains 30 percent
siltstone and very fine grained sandstone laminae, evenly 
bedded; base grades........................

light-gray very

base sharp,

medium-gray

115. Shale, medium-dark-gray, evenly bedded, poor fissility; 
base sharp..................................L..........

116. Shale, medium-light- to medium-gray, silty, contains 20 
percent light-gray siltstone and very fine grained sand 
stone laminae, few pyrite nodules, few slickensided 
surfaces and quartz-filled high-angle fractures, evenly 
bedded, poor fissility.....................
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Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

117. Sandstone, light- to medium-light-gray, very fine to fine 
grained, contains 40 percent quartz, very fractured and 
brecciated with abundant quartz-filled fractures, contorted 
bedding; base very uneven......................................... 1 10

(422 0)

118. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, abundant fractures, brecciated in part......... 1 8

(423 8)

119. Shale, medium-gray, silty, contains few medium-light-gray 
very fine grained sandstone laminae and beds in basal 
6 in., few-quartz-filled fractures and slickensided sur 
faces, evenly bedded, contorted and near vertical bedding 
in part........................................................... 3 11

(427 7)

120. Sandstone, light-gray, very fine to fine-grained, contains 
40 percent quartz, 10 percent medium-gray shale and silt- 
stone laminae, few quartz-filled fractures, slightly 
burrowed, bioturbated from 2ftto3ft6in. above base; 
base sharp........................................................ 3 4

(435 11)

121. Siltstone, medium-light- to medium-gray, contains 20 per 
cent light-gray very fine grained sandstone laminae and 
beds, slightly burrowed, thin-bedded; base grades................. 2 9

(438 8)

122. Sandstone, medium-light-gray, very fine grained, contains 
40 percent quartz, 30 percent medium-gray siltstone beds, 
few quartz-filled fractures, brecciated from 1 ft to 2 ft 
above base........................................................ 3 1

(441 9)

123. Siltstone, medium-gray, contains 20 percent light-gray
very fine grained sandstone beds, bioturbated, thin-bedded........ 2 4

(444 1)

124. Sandstone, medium-light-gray, very fine grained, con 
tains 40 percent quartz, 25 percent medium-gray siltstone 
laminae and beds, few quartz-filled fractures; base grades........ 4 4

(448 5)

125. Siltstone, medium- to medium-dark-gray, contains 30 percent 
light-gray very fine grained sandstone beds up to 1.5 in. 
thick, 10 percent medium-dark-gray shale laminae and beds, 
few quartz-filled fractures and slickensided surfaces, 
bioturbated, thin-bedded, poor fissility.......................... 5 5

(453 10)
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Unit 
Number Description

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

Sandstone, medium-light-gray, very fine grai
percent quartz, few quartz-filled fractures
brecciated in Dart thin  bedded* base sharo

Shale, medium-dark-gray, abundant slickensid
T^ ̂  o ̂  f»* Q A a cs

Sandstone, medium-light-gray, very fine grai
40 percent quartz , 40 percent medium-dark -gr
shale beds, few quartz-filled fractures and

Shale, medium-dark-gray, few high-angle slic
 FT*Q/"»f~11T*£lC! T\f\ /"\ T* 'F'1GC!l"llf~T7* Vl ̂ 3 O ̂  £> T* Q / ? £1 Q

Sandstone, medium-light-gray, very fine grai
40 percent quartz, 20 percent dark -gray shal
beds, few slickensided surfaces, few quartz-
s T T T Q A f >  o/^i"iiT*cao f"r^TT^ ««1^o A A Q A   \\ ̂  o ̂  o Vi ?3 T*T\i-.i--Lj.eQ rL3.CL.uj.es, unm Dcuueu, Do.se snarp. . >

-

Shale, medium-dark-gray, silty, contains 20
gray very fine grained sandstone laminae and
QT/^loT*^ 1^^ n/^HllloC! i^TI/'l G"l~ir*1{'tfS'nC!~lf1of1 CM1T*fa/"»OQ*OJ.UICL J. UC. IKJU L1JLC.O dilvl O JLX V_ J?wC- HoXkiCki OLU.Xd^CO y

Sandstone, medium-light-gray, very fine grai
40 percent quartz, scattered near vertical q
*FT*a r* f"iiT*oo an/^ Q! "i f* V*an o T ^1 tfarl QnT*"Fa^»tfac! f"V»"in »K^l.J.Cti^L.LIJ.CZO d LL\JL O JL J. ̂ * *vt- lloJ.kiCTLL OLLJ.J.CL^C.0^ L.L1J.11 U C.

Shale, medium-dark-gray, contains 10 percent
silts tone and very fine grained sandstone la
high-angle slickensided fractures, slightly

led, contains 40
at base,

sd surfaces;

led, contains
ay silty
slickensided

censided

led, contains
a laminae and
and pyrite-

percent light-
beds , few
base &rades

ned, contains
uartz-f illed
HfltfsH * T^£3Q£l CXT*iJMPQ-Ikldl} UdO C £2 i. dUC O

medium-gray
tninae, few
burrowed,

Sandstone, inedium-light-gray , very fine graifned, contains
40 percent quartz, thin and contorted beddin

Shale, medium-dark-gray, few slickensided be

g » 1^£JQO Glli3T*T^ ...

dding plans,
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Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

136. Sandstone, medium-light-gray, very fine to fine-grained, 
silty, contains 45 percent quartz, 10 percent dark-gray 
shale laminae and beds, abundant slickensided fractures, 
few quartz-filled fractures, brecciated and bioturbated 
in part, thin-bedded.............................................. 5 0

(499 2)

137. Shale, medium-dark-gray, contains 20 percent medium-gray 
siltstone laminae and beds, few high-angle slickensided 
fractures, silty in basal 10 in.; base grades abruptly............ 2 3

(501 5)

138. Sandstone, light- to medium-light-gray, very fine grained, 
contains 40 percent quartz, 20 percent medium-dark-gray 
shale laminae and beds, scattered quartz-filled fractures 
and slickensided surfaces......................................... 4 3

(505 8)

139. Shale, medium-dark-gray, silty, contains 20 percent medium- 
light-gray very fine grained sandstone laminae and beds, 
few quartz-filled fractures, evenly bedded........................ 0 4

(506 0)

140. Sandstone, medium-light-gray, very fine grained, contains 
40 percent quartz, abundant quartz-filled fractures; base 
sharp............................................................. 0 5

(506 5)

141. Shale, medium-dark-gray, silty, contains 10 percent 
medium- to medium-light-gray siltstone and very fine 
grained sandstone laminae and beds, few pyrite nodules 
and quartz-filled fractures 6 ft below top, few slicken 
sided bedding planes, evenly bedded; base grades.................. 18 0

(524 5)

142. Shale, medium-dark-gray, silty, pyritic, contains 25 per 
cent medium-gray very fine grained sandstone beds, 
slightly burrowed, contorted bedding; base sharp.................. 0 6

(524 11)

143. Sandstone, medium-light-gray, very fine grained, contains 
40 percent quartz, few quartz-filled fractures, thin- to 
thick-bedded; base grades abruptly................................ 3 11

(528 10)

144. Shale, medium-dark-gray, contains 30 percent light-gray
siltstone and very fine grained sandstone laminae and beds,
1.5 in. siderite nodule at base, abundant quartz-filled
fractures, few slickensided bedding planes........................ 4 8

(533 6)
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Unit 
Number Description

145. 

146.

147. 

148.

149.

150. 

151. 

152. 

153. 

154.

Sandstone, medium-light-gray, very fine grai 
40 percent quartz , few medium-dark-gray shal 
basal 1 in . , thin-bedded ....................

Shale, medium-dark-gray, contains 5 percent 
very fine grained sandstone laminae and beds 
filled fractures; base grades abruptly......

Sandstone, medium-light-gray, very fine grai 
tains 40 percent quartz, thin-bedded; base s

Shale, medium-dark-gray, contains 25 percent 
siltstone beds, few slickensided bedding pla 
fissility. ..................................

Sandstone, medium-light-gray, very fine grai 
40 percent quartz, 25 percent medium-dark-gr 
siltstone laminae and beds, few quartz-fille
T^OGO GH£SY*T»

Shale, medium-dark-gray, silty, contains 25 
light-gray siltstone and very fine grained s
S I ~i &1r\ 1" 1 V h 11 T T* n T*J£* H   h^Q£» 0 T .£) /I ̂  Q .._..*.*.... .»»

Sandstone, medium-light-gray, very fine to f 
silty, contains 40 percent quartz, 40 percen 
gray shale and siltstone laminae, thin-bedde

Shale, medium-dark- to dark-gray, contains 2 
to medium-dark-gray siltstone beds, scattere 
fractures and slickensided surfaces, fair fi

Siltstone, medium- to medium-dark-gray, sand 
contains abundant quartz-filled fractures an
Oil 1" "T *3 f ifi Q T^f>/"\1* ^TO^TFTt" T7 * Pt OOO IT Y* Q r'l ^ *2

Siltstone, medium-gray, contains 20 percent 
dark-gray shale laminae, scattered quartz-fi 
and slickensided surfaces, bioturbated; base
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Unit Thickness 
Number__________________________Description_____________________________(Depth)

ft in.

155. Siltstone, medium- to medium-dark-gray, silty, contains 
scattered medium-dark- to dark-gray shale laminae, few 
quartz-filled fractures, brecciated in part, normally 
graded, few slickensided surfaces, thin- to thick-bedded; 
base grades. ...................................................... 4 5

(552 7)

156. Siltstone, medium- to medium-dark-gray, silty, contains 
20 percent medium-dark to dark-gray shale beds, few 
high-angle quartz-filled fractures, thin- to thick- 
bedded ; base sharp................................................ 4 4

(556 11)

157. Shale, dark-gray, silty at base, abundant slickensided 
surfaces, scattered quartz-filled fractures at base, 
evenly bedded, very fissile; base sharp........................... 0 8

(557 7)

158. Sandstone, medium- to medium-light-gray, very fine to fine 
grained, sparsely micaceous, silty at base, contains 50 
percent quartz, 10 percent medium-dark- to dark-gray shale 
laminae, few quartz-filled fractures, few slickensided 
surfaces; base grades............................................. 0 8

(558 3)

159. Shale, medium-dark- to dark-gray, contains scattered 
medium-gray very fine grained sandstone laminae and 
beds up to 0.25 in. thick, few slickensided surfaces, 
fair fissility; base sharp........................................ 1 0

(559 3)

160. Siltstone, medium-dark-gray, contains 40 percent dark- 
gray shale beds, scattered quartz-filled fractures, bio- 
turbated in top 5 in.; base grades................................ 0 10

(560 1)

161. Siltstone, medium- to medium-dark-gray, micaceous, con 
tains 10 percent medium-dark- to dark-gray shale laminae 
and beds, scattered quartz-filled fractures and slicken 
sided surfaces, normally graded, fissile; base grades............. 4 6

(564 7)

162. Siltstone, medium- to medium-dark-gray, micaceous, sandy
at base, contains 5 percent medium-dark-gray shale laminae,
bioturbated, few slickensided surfaces, thin and unevenly
bedded; base sharp................................................ 2 5

(567 0)

163. Shale, dark-gray, contains 10 percent medium- to medium-dark- 
gray siltstone laminae; base sharp................................ 2 6

(569 6)
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Unit 
Number Description

164.

165.

166.

167.

168.

169.

170.

171.

172.

Siltstone, medium- to medium-dark-gray, spar
slightly calcareous, contains 5 percent dark
laminae, brecciated with abundant calcite-fi
2 ft 3 in. above base, thin-bedded; base une

Breccia, medium- to medium-dark-gray, contai
angular siltstone and shale fragments and qu
^Y*a/"*^iiT*iaQ \7 1 1 <y cyv   It 9 Q £i i m o \7£* T\

Siltstone, medium- to medium-dark-gray, slig
careous, contains 5 percent medium- to mediu
shale laminae, scattered fractures, few calc
fY*a/B»^iiY*idc *in V*a o a 1 A "in   Vt a o £t OT* o / ! a o

Breccia, medium-light- to medium-gray, conta
angular to subangular siltstone and shale fr
calcite-filled vugs and fractures; base unev

Siltstone, medium- to medium-dark-gray, pyri
micaceous, contains 10 percent dark-gray sha
beds, few slickensided surfaces, thin-beddec

Siltstone, medium-light- to medium-gray, pyr
contains 10 percent medium-dark- to dark-gra
c - j _ f j _ <, j -I j i- v . 'Koqp (jfadp 6;

Siltstone, medium-light- to medium-gray, con
medium-dark- to dark-gray shale beds , biotur

Siltstone, medium- to medium-dark-gray, fine
contains 15 percent medium-dark- to dark-gra
and beds, 5 percent light-gray very fine gra
laminae and beds up to 0.25 in. thick, sligh
thin-bedded ; base grades ....................

Siltstone, uiediuni-dark-gray , pyritic, finely
tains 25 percent medium-dark- to dark-gray s
beds, few small-scale slump structures and f
slickensided surfaces, normally graded in ba
turbated, thin and unevenly bedded; base gra
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Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

173. Shale, medium-dark-gray, pyritic, contains 25 percent medium- 
gray siltstone laminae, few quartz-filled fractures, fissile; 
base grades....................................................... 0 9.5

(593 8.5)

174. Siltstone, medium-gray, finely micaceous, slightly calcareous, 
contains 25 percent medium-dark-gray shale laminae and beds, 
few high-angle fractures, bioturbated, thin- to thick-bedded, 
poor fissility; base sharp........................................ 1 8.5

(595 5)

175. Shale, dark-gray, contains 40 percent medium-gray siltstone 
laminae, few quartz-filled fractures and slickensided sur 
faces, slightly burrowed in basal 3 in., evenly bedded, poor 
fissility; base grades............................................ 2 7

(598 0)

176. Siltstone, medium- to medium-dark-gray, finely micaceous, 
contains 10 percent dark-gray shale laminae, few quartz- 
filled low-angle fractures, fissile............................... 1 2

(599 2)

177. Siltstone, medium- to medium-dark-gray, contains 40 percent 
medium-dark- to dark-gray shale beds, 10 percent light-gray 
very fine grained sandstone laminae and beds in basal 2 in., 
burrowed, thin and unevenly bedded; base grades................... 5 10

(605 0)

178. Siltstone, medium- to medium-dark-gray, contains 10 percent 
medium-dark-gray shale laminae and beds, few calcite-filled 
low-angle fractures; base grades.................................. 1 5

(606 5)

179. Shale, medium-dark-gray, contains 40 percent medium-gray 
siltstone laminae, burrowed, unevenly bedded, poor 
fissility; base grades............................................ 1 0

(607 5)

180. Siltstone, medium- to medium-dark-gray, contains 20 percent 
medium-dark- to dark-gray shale beds, few quartz-filled 
low-angle fractures, burrowed, thin- to thick-bedded, fair 
fissility; base sharp............................................. 5 1

(612 6)

181. Shale, medium-dark- to dark-gray, contains 40 percent medium- 
light-gray siltstone beds, few slickensided surfaces and 
quartz- and calcite-filled low-angle fractures, bioturbated; 
base uneven....................................................... 7 5

(619 11)
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Unit 
Number Description

182.

183.

184.

185.

186.

187.

188.

189.

190.

Siltstone, medium- to medium-dark-gray, slig 
contains 25 percent medium-dark- to dark-gra 
few quartz-filled low-angle fractures, few s 
faces, bioturbated, fair fissility; base gra

Shale, medium-dark- to dark -gray, slightly c 
contains 40 percent medium-gray siltstone la 
siderite nodules 3 ft above base, few quartz
fractures, few slickensided surfaces, biotur
evenly bedded, fair fissility; base grades..

Thickness 
(Depth)

itly carbonaceous, 
y shale laminae, 
Lickensided sur-
i-loQ -... ........ . -

alcareous, 
ninae, few 
-filled
Dated,

Siltstone, medium-light- to medium-gray, sli
careous, contains 5 percent dark-gray shale
beds, few pyrite- and quartz-filled fracture
C 1 "{ / »!/' O T"l G T /"I O /i Gil 1* t 9 f* Q &   n O G O OT* O /"I O G

Shale, medium- to medium-dark-gray, contains
medium-gray siltstone laminae, few quartz- a
filled fractures, thin and unevenly bedded;

Breccia, medium- to medium-light-gray, conta
angular medium-gray siltstone fragments up t
abundant quartz-filled fractures, few slicke

Shale, medium-dark-gray, slightly calcareous
percent medium-gray siltstone laminae, few c
pyrite-f illed fractures, few slickensided su
burrowed, unevenly bedded; base uneven......

Siltstone, medium-dark-gray, calcareous, abu
and quartz-filled fractures, brecciated in t

ghtly cal-
laminae and
s, scattered

40 percent
nd pyrite-
n £) c ̂  G h o T* v%

ins abundant
o 0.5 in. thick,
nsided surfaces;

, contains 25
uartz- and
rf aces,

ndant pyrite-
op 2 in. ,

Shale, dark-gray, contains 40 percent medium-gray siltstone
laminae, few quartz- and pyrite-f illed fractjures, burrowed,
unevenly bedded, fair fissility .............

Conglomerate, medium-gray, contains abundant
rounded white quartz granules and pebbles up
diameter, fine-grained sandstone matrix, nor

subrounded to
to 0.5 in. in

mally graded;

ft 

3
(623

9
(632

3
(636

3
(640

0
(641

4
(645

0
(646

6
(652

1
(654

in. 

10
9)

1
10)

6
4)

11
3)

10
1)

3
4)

10
2)

8
10)

2
0)

114



Unit Thickness 
Number___________________________Description__________________________________(Depth)

ft in.

191. Breccia, medium-gray, contains abundant angular medium- 
dark-gray siltstone fragments and well rounded white 
quartz pebbles, abundant quartz- and calcite-filled 
fractures; base uneven............................................ 0 2

(654 2)

192. Conglomerate, medium-gray, contains scattered well rounded 
white quartz pebbles and few medium-gray siltstone clasts 
up to 1 in. in diameter, fine-grained sandstone matrix; 
base sharp........................................................ 2 1

(656 3)

193. 'Siltstone, medium-dark-gray, finely micaceous, contains 
20 percent medium-dark- to dark-gray shale beds, few 
quartz-filled fractures, few slickensided surfaces, bio- 
turbated, unevenly bedded; base grades............................ 4 7

(660 10)

194. Siltstone, medium- to medium-dark-gray, contains 40 percent 
dark-gray shale laminae, few slickensided.surfaces, biotur-
bated, unevenly bedded, poor fissility; base sharp and uneven..... 3 9

(664 7)

195. Shale, medium-dark- to dark-gray contains 5 percent medium- 
to medium-dark-gray siltstone laminae and beds, few slicken 
sided surfaces, bioturbated, evenly bedded, fair fissility; 
base sharp........................................................ 18 5

(683 0)

196. Siltstone, medium-gray, contains 20 percent medium-dark-gray 
shale laminae, scattered pyrite-filled fractures, unevenly 
bedded; base sharp................................................ 5 5

(688 5)

197. Shale, medium-dark- to dark-gray, contains 25 percent
medium-light- to medium-gray siltstone laminae and beds, 
few pyrite-filled high-angle fractures, bioturbated, un 
evenly bedded, poor fissility; base sharp......................... 0 10

(689 3)

198. Siltstone, medium-gray, contains scattered medium-dark-gray 
shale beds, thin- to thick-bedded, poor fissility; base 
sharp and uneven.................................................. 1 1

(690 4)

199. Siltstone, medium-gray, contains 30 percent medium-dark-gray 
shale laminae and beds, bioturbated, unevenly bedded, poor 
fissility; base grades............................................ 0 11

(691 3)
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Unit 
Number

200. 

201. 

202. 

203.

204. 

205.

206. 

207. 

208. 

209. 

210.

Description

Shale, medium- to medium-dark-gray, pyritic, 
percent medium-gray siltstone beds, few low- 
bioturbated, evenly bedded, fair fissility;

Siltstone, medium-gray, contains 10 percent 
shale laminae and beds , scattered high-angle
 f n T "1 ca/1 "FT*si r* f* IIT*O Q * Vt3co oViaT*T* iJ n ̂ imoTTon

Shale, medium-dark-gray, contains scattered 
medium-dark-gray siltstone laminae and beds,
G 1 "i r*\f QTI c "i * ? Q/3 'FY*o/"»t"iiY*e»G   V\£l c o r* T* a ̂  a G

Siltstone, medium-gray, contains 10 percent 
shale laminae and beds, few quartz-filled fr 
scattered pyritic slickensided surfaces; bas

Shale, medium-dark-gray, contains 25 percent
GT 1 f~ cs t" <"k n ea T^O^G T*r\ c\Tf* "FTGG"iT"it"\7* Ita c o o^i^a^c»G

Siltstone, medium-light- to medium-gray, con 
percent medium-dark-gray shale laminae and b 
fractures, thin- to thick-bedded; base grade

Shale, medium-gray, contains 30 percent ligh 
fine grained sandstone laminae, few dark-gra 
laminae, evenly bedded, poor fissility; base

Sandstone, medium-light-gray, very fine to f 
contains 40 percent quartz , few medium-dark - 
clasts in basal 2 in., thin-bedded; base sha

Shale, medium-gray, contains 20 percent ligh 
fine grained sandstone laminae and beds, eve

Sandstone, medium-light-gray, very fine grai 
50 percent quartz , few medium-dark-gray shal
csliaT*n. ..... ..............................

Shale, medium-gray, silty, contains 40 perce 
very fine grained sandstone laminae and beds
rM 1 ̂ 1^ f^TiTO ̂1   ^\ OC*Q <TT*O/1QC
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Thickness 
(Depth)
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angle fractures,
^ O O £> rt T* O /3 rt O

nedi urn-da rk-gray 
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a cVi a T*r>
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tains 40 
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s. .................

t-gray very 
y silty shale
G!I a T* T\

ine-grained, 
gray shale 
rp and undulatory..
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ned, contains 
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nt light-gray 
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0
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Unit Thickness 
Number_____________________Description__________________________(Depth)

ft in.

211. Sandstone, medium-light-gray, very fine grained, silty, con 
tains 40 percent quartz, thin-bedded; base sharp.................. 0 5

(726 5)

212. Shale, medium-gray, silty, evenly bedded.......................... 0 7
(727 0)

213. Sandstone, medium-light-gray, mottled grayish-red, very 
fine grained, contains 40 percent quartz, thin- to 
thick-bedded; base grades......................................... 6 9

(733 9)

214. Shale, medium-gray, evenly bedded, fair fissility; base
sharp............................................................. 0 3

(734 0)

215. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, thick-bedded................................... 0 8

(734 8)

216. Shale, medium-dark-gray, contains 30 percent light-gray very 
fine grained sandstone laminae and beds, evenly bedded, 
fissile; base sharp............................................... 1 3

(735 11)

217. Sandstone, medium-light-gray, mottled grayish-red, very fine 
grained, silty, contains 40 percent quartz, few calcite- 
filled vertical fractures from 6 in. to 1 ft 9 in. below 
top, thin- to thick-bedded........................................ 12 4

(748 3)

218. Sandstone, medium-gray, mottled grayish-red, very fine
grained, contains 40 percent quartz, abundant medium-dark- 
gray shale and medium-gray sandstone clasts; base grades.......... 0 8

(748 11)

219. Sandstone, medium-gray, very fine grained, silty, pyritic, 
contains 40 percent quartz, few slickensided surfaces; 
base grades....................................................... 1 5

(750 4)

220. Sandstone, medium-light-gray, mottled grayish-red, very fine 
grained, contains 40 percent quartz, abundant invertebrate 
fossils; base grades.............................................. 1 8

(752 0)

221. Sandstone, medium-light-gray, mottled grayish-red, very fine 
grained, contains 40 percent quartz, scattered invertebrate 
fossil fragments; base sharp...................................... 2 2

(754 2)
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Unit 
Number Description

Thickness 
(Depth)

222. Shale, medium-dark-gray, pyritic, evenly bedded, fissile; 
base grades..............................................

...... 6
(761

224. Shale, medium-dark-gray, evenly bedded, fissile; base grades...... 0
(761

225. Siltstone, medium-gray, mottled grayish-red,
dark-gray shale clasts 7 ft below top, few pyrite- and 
quartz-filled fractures 3 ft 4 in. below top : , thin-bedded, 
fair to poor fissility; base grades........

226. Shale, medium-dark-gray, very silty, contains 25 percent
light-gray very fine grained sandstone beds, 
dark-gray shale clasts in top 1.5 in........

227. Siltstone, medium-light-gray, contains 25 percent light-gray 
very fine grained sandstone laminae and beds, few high-angle 
fractures at base, thin-bedded; base sharp.

228. Shale, dark-gray, carbonaceous, silty in basal 2 in., 
evenly bedded; base grades abruptly........

229. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, abundant angular dark-gray shale clasts; 
base sharp.................................

230. Siltstone, medium-gray, mottled grayish-red,
surfaces; base sharp and uneven, ................... 2

(786

231. Shale, medium-gray, few slickensided surfaces, poor fissility..... 0
(786

few medium-

abundant

few slickensided

232. Siltstone, medium-gray, mottled grayish-red;

233. Shale, medium-gray, silty, few fractures, evenly bedded
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base grades

ft in.

223. Sandstone, medium-light-gray, mottled grayish-red, very
fine grained, silty, contains 40 percent quartz, scattered 
medium-gray shale laminae and beds in top 8 :.n.; base sharp

0 
(754

12 
(774

5 
(779

2 
(782

0 
(782

1 
(783

8 
10)

2 
0)

5 
5)

8 
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8 
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5 
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0 
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0 7 
(787 10)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

234. Sandstone, light-brownish-gray, mottled moderate-reddish- 
brown, very fine to fine-grained, silty, pyritic, contains 
45 percent quartz, few quartz-filled fractures, few 
slickensided surfaces, thin- to thick-bedded...................... 2 2

(790 0)

BOTTOM OF HOLE 
TOTAL DEPTH 790 ft
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GEOPHYSICAL LOG

Corehole: V-3 Date: 11/16/82 State: Virginia County: Pulaski 

Quadrangle: Pulaski, Va. Latitude: 37°OO f 40"N Longitude: 80°51 f 10"W 

Altitude: 2,460 ft Logged Depth: 780 ft Drilled Depth: 790 ft

Logging Speed: 20 ft/tain (SP not run) Natural 

High Resolution Density Time Constant: 1

Samma Time Constant: 1

0 6 12



Corehole: V-3
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Corehole: V-3 continued
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Corehole: V-3 continued
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Corehole: V-3 continued
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Corehole V-4

Location: Smyth County; Chatham Hill, Va., 7.5 minute quadrangle; on Baker 
Branch about 0.8 mi northeast of State Route 42. Accessible by 
State Route 623 and Forest Service road 614.

Coordinates: Latitude 36°58 T 38"N Longitude 81°30 f 07"W 

Altitude: 2,240 ft Drilled depth: 868 ft

Dip of strata: Ranges from 30° to 45° in top 300 ft, increasing to 70° at a 
depth of 450 ft, and decreases to nearly horizontal at base 
of corehole.

Date drilled: October 19, 1982 to November 5, 1982

Core description: J.F. Windolph, Jr., K.J. Englund, J.O. Maberry II, R.E. Thomas,
and J.C. Weber

Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

LOWER MISSISSIPPIAN SERIES 
Price Formation

1. Soil and weathered rock (casing set - no core recovered) ........... 5 0
(5 0)

2. Sandstone, medium-light-gray, medium-grained, contains 45 percent 
quartz, few moderate-reddish-brown shale fragments in basal 
6 in., abundant feldspar grains, weathered along fractures, 
thick -bedded ...................................................... 2 9

(7 9)

3. Sandstone, medium-gray, very fine grained, contains 45 percent 
quartz, abundant angular to subrounded brownish-gray shale 
fragments, few dark-gray carbonaceous shale laminae, few 
slickensided surfaces , thin-bedded ; base sharp .................... 4 2

(11 11)

4. Sandstone, medium-light-gray, fine- to medium-grained, contains
45 percent quartz, few dark-gray shale laminae, thick -bedded ...... 5 1

      1 7 ° >

5. Coal, impure; contains bright attritus, pyrite, and medium-
gray silty shale laminae. ......................................... 0 8

(17 8)

6. Sandstone, medium-light-gray, fine-grained, contains 45 percent 
quartz, abundant dark -gray carbonaceous shale laminae, few 
pyritic coal laminae , fractured ................................... 0 3

(17 11)
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Unit 
Number Description

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Sandstone, medium-light-gray, medium- to coa 
contains 45 percent quartz, abundant coal 
gray shale fragments.....................

and
rse-grained, 
medium-dark-

Shale, medium- to medium-dark-gray, silty, 
contains scattered light-gray siltstone and 
sandstone laminae, few slickensided surfaces

slightly carbonaceous, 
/ery fine grained
evenly bedded....... 2

(20

Siltstone, medium-gray, sandy, contains few 
laminae and slickensided surfaces, thin and

lark-gray shale 
evenly bedded. .

Shale, medium- to medium-dark-gray, carbonac 
silty few high-angle small-scale faults,

Siltstone, medium-gray, contains abundant 
coarse-grained sandstone laminae, few dark-g 
quartz- and pyrite-filled fractures and vugs 
thin and contorted bedding...................

Sandstone, medium-light- to medium-gray, 11 
quartz, 2 in. thick medium-dark-gray sha~ b 
small-scale faults, scattered high-angle ^aa 
in top 2 ft, thin and contorted bedded; base

Siltstone, medium-gray, argillaceous at base 
dark-gray shale laminae and beds, thin-bedded

Thickness
(Depth) 

ft

0 
(18

3 
(23

Bious in part, pyritic, 
eveily bedded............ 2

(25

niedium-gray fine- to 
ray shale laminae, few
few slickensided surfaces, 
.................... 5

(30

cy, contains 45 percent 
ad 3 ft below top, few 
tz-filled fractures 
grades. .............. 4

(35

contains abundant
1 

(36

Shale, medium- to medium-dark-gray, pyritic, carbonaceous in part, 
contains scattered medium-gray siltstone and very fine grained sandstone 
laminae, few slickensided surfaces and small-scale faults........ 6

Shale, medium-dark-gray, carbonaceous, slightly silty, evenly 
bedded.......................................................

Sandstone, medium-light-gray, fine- to medium 
45 percent quartz, abundant dark-gray shale 
5 in. thick medium-gray silty shale bed 5 ft 
few quartz-filled fractures and vugs, few 
thick-bedded.............................

small
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(43

0 
(43

-grained, contains 45 
laminae in basal 7 in. 
2 in. below top, 

-scale faults,
11 
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2 
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0
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

17. Shale, light-brownish-gray, few root slickensides................. 0 2
(55 9)

18. Sandstone, medium-light-gray, medium-grained, contains 45 
percent quartz, few quartz- and pyrite-filled high-angle 
fractures, massive................................................ 2 7

(58 4)

19. Siltstone, medium-gray, faintly bedded............................ 0 5
(58 9)

20. Sandstone, medium-light-gray, fine- to medium-grained, contains 
45 percent quartz, few high-angle fractures, few small-scale 
faults, thick-bedded.............................................. 8 0

(66 9)

21. Siltstone, medium-gray, sandy, pyritic, contains abundant 
dark-gray shale beds in basal 4 in., few root slicks, 
highly fractured.................................................. 4 0

(70 9)

22. Shale, medium-dark-gray, very silty, few pyrite lenses, few
slickensided surfaces............................................. 3 6

(74 3)

23. Sandstone, medium- to medium-light-gray, very fine grained, 
silty, contains 45 percent quartz; abundant siderite, pyrite 
and coal laminae in basal 10 in.; thick-bedded.................... 6 9

(81 0)

24. Siltstone, medium-gray, pyritic, contains abundant dark-gray 
carbonaceous shale laminae, scattered siderite nodules, 
highly fractured; base sharp...................................... 0 8

(81 8)

25. Shale, medium-dark- to olive-gray, carbonaceous, scattered
siderite nodules, evenly to poorly bedded......................... 7 0

(88 8)

26. Shale, dark-gray to black, very carbonaceous, slightly pyritic,
  _-_evf>njLj_beHdpd ..................................................... 0 7

"^ - - (89 3)

27. Siltstone, medium-gray, slightly pyritic, contains abundant dark-gray
carbonaceous shale laminae, thin and contorted bedding............ 1 1

(90 4)

28. Shale, medium- to medium-dark-gray, very carbonaceous, contains
scattered coal and dark-gray shale laminae, evenly bedded, fissile;
base uneven....................................................... 1 9

(92 1)
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Unit 
Number Description

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Sandstone, medium-light-gray, very fine- to Jaedium-grained,
contains 45 percent quartz, scattered dark-g[ray shale

Shale, dark -gray to black, very carbonaceous
 F ctTjr o 1  fr»l^c»TiG"ii^^^ citi'*'f"ar»cic "F T c c T 1 *s

Siltstone, medium- to medium-dark-gray, thin
bedded , fractured ...........................

Sandstone, medium-light-gray, fine-grained,
mi a T* "^ *7 TnaQG"iiT^* V\ a o o cV> a T*rt

Shale, medium- to medium-dark-gray, slightly
slightly pyritic, sandy, slightly burrowed,

Siltstone, medium- light- to- medium-gray, py
scattered light-g'ray fine- to medium-grained
and beds, abundan . dark-gray shale fragments
bedded ........... .........................

Sandstone, medium ^ight-gray , very fine to f
/"»f"\n^£i"iTic AS T^ o i" r» o ro "^ n n a T* t" "7 "F OT*T r» n a 1 1 a m T TI a oL.U1I i-d-LLlo '-r ~J jJCl. C C: I*. 1- t^LldJ. (-£  y JL CW CUdX J_o.UI.J_ Lldc;

Sandstone, medium-gray, fine- to medium-grai
percent quartz , abundant coal fragments and
2 ft and at base, unevenly bedded; base shar

Shale, medium- to medium-dark-gray, slightly
scattered siderite nodules, few rootlets and
few slickensided surfaces, evenly to poorly

, slightly pyritic,

and unevenly

contains 45 percent

carbonaceous ,

ritic, contains
sandstone laminae

, thin and unevenly

ine-grained,
of- V\a c o

ned, contains 40
laminae in top
p...................

carbonaceous,
plant fragments,

bedded. ..............

Siltstone, medium-gray, pyritic, contains fey coal laminae,
abundant dark -gray shale fragments, base sha

Sandstone, medium- tc olive-gray, very fine
40 percent quartz, abundant coal laminae frc
2 ft 2 in. below top, few quartz-filled high
thick -bedded to massive. ....................

128

rp and uneven. ......

grained, contains
m 1 ft 9 in. to
-angle fractures,

Thickness 
(Depth)

ft
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1
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

40. Siltstone, medium- to medium-dark-gray, few quartz and
pyrite-filled fractures, highly fractured......................... 1 0

(128 4)

41. Sandstone, medium-light-gray, very fine to medium-grained,
slightly pyritic, silty, contains 40 percent quartz, abundant 
dark-gray shale laminae and fragments, few quartz- and calcite- 
filled high-angle fractures, few slickensided surfaces, thick- 
bedded to massive................................................. 55 8

(184 0)

42. Coal, dull to bright attritus, few calcite-filled fractures,
few thick pyrite bands, impure.................................... 0 2

(184 2)

43. Sandstone, medium-light-gray, fine- to medium-grained, contains 
45 percent quartz, 0.25 in. to 0.5 in. thick coal lense 1 ft 
below top 0.25 in. thick grayish-red shale fragments 7 ft below 
top, abundant contorted coal laminae 3 in. above base; base 
sharp............................................................. 9 6

(193 8)

44. Shale, very dark gray to black, carbonaceous, pyritic, very
fissile. .......................................................... 0 1

(193 9)

45. Shale, dark-gray, slightly burrowed, few high-angle fractures,
evenly bedded..................................................... 9 3

(203 0)

46. Shale, medium-dark- to dark-gray, silty, contains 30 percent medium- 
gray sandstone laminae, slightly burrowed, few slickensided 
surfaces and contorted beds....................................... 18 5

(221 5)

47. Siderite, light-grayish-brown- to medium-dark-gray, silty,
weathered......................................................... 0 4

(221 9)

48. Siltstone, medium- to medium-dark-gray, sandy, contains scattered
dark-gray shale laminae and lenses, slightly burrowed............. 2 4

(224 1)

49. Sandstone, medium- to medium-dark-gray, very fine grained,
silty, contains 45 percent quartz, 3 in. dark-gray carbonaceous
shale bed with few coal laminae 3 ft 5 in. below top, 0.25 in.
dark-gray shale bed at base, few calcite-filled fractures, few
slump structures, thin-bedded..................................... 5 4

(229 5)
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Unit Thickness 
Number Description (Depth)

50. 

51.

52. 

53.

54.

55. 

56.

57. 

58.

59. 

60. 

61.

Siltstone, medium-dark -gray, contains few da 
laminae and beds up to 1 in. thick, few slum
"Pi* £J r* t~ 1 1T" oH

Shale, medium-dark- to dark-gray, car-bonaceo 
siltstone and very fine grained sandstone la 
evenly bedded ...............................

Siltstone, medium-dark-gray, contains few da 
shale laminae ...............................

Sandstone, medium-light- to medium-gray, ver 
silty, contains 40 percent quartz, few dark-

Siltstone, medium-gray, evenly bedded .......

CVlolo TTlQi*! "1 1 1TT1  HI iS 7" If   -OT" i3 \7 O"\7On I \7 l^Of^ 1*1 oHI

ft

rk-gray shale 
p-structures, highly 
...................... 1

(230 
us, few light-gray 
minae and beds , 
...................... 1

(231

rk-gray carbonaceous 
...................... 0

(232

y fine grained, 
gray shale laminae.... 1 

(233

...................... 0
(234 

...................... n
(234 

Shale, dark -gray, very carbonaceous, contains 0.25 in. black

Siltstone, medium- to medium-dark-gray, cont 
dark-gray carbonaceous shale bed 4 in. below 
bedded ......................................

Shale, medium- to medium-dark-gray, slightly 
10 percent medium-dark-gray siltstone lamina 
burrowed, evenly to irregularly bedded ......

Shale, medium-dark-gray, silty, abundant sid 
and marine invertebrate fossils .............

Shale, medium- to medium-dark -gray, slightly

Conglomerate, medium-light to medium-gray, c 
quartz pebbles up to 0.5 in. in diameter....
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(234

ains 0.25 in. 
top, evenly 
...................... 0

(235

carbonaceous, contains 
e, slightly 
...................... 5

(240

erite nodules 
...................... 0

(240

carbonaceous , 
...................... 3

(244

ontains abundant rounded 
...................... 0

(244

in.
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Unit Thickness 
Number__________________________Description________________________(Depth)

ft in.

62. Siltstone, medium- to medium-dark-gray, carbonaceous, contains 
scattered medium-dark- to dark-gray shale laminae and beds in 
basal 3 ft 3 in., few calcite- and quartz-filled fractures, few 
brecciated beds and slump structures, crossbedded, thin and evenly 
bedded............................................................. 8 7

(253 2)

63. Siltstone, medium-gray, pyritic, few calcite- and dolomite-filled
vertical fractures, thin and evenly bedded........................ 3 6

(256 8)

64. Shale, medium- to medium-dark-gray, very silty, pyritic, contains
few medium-gray very fine grained sandstone laminae, few coal laminae, 
scattered siderite nodules up to 0.5 in. in diameter in basal 4 in., 
few slump structures, scattered calcite-filled high-angle fractures, 
slightly burrowed, irregularly bedded............................. 3 4

(260 0)

65. Siltstone, medium-dark-gray, calcareous, pyritic, contains few coal 
laminae, abundant marine invertebrate fossils, few slump structures, 
irregularly bedded................................................ 1 5

(261 5)

66. Shale, pyritic, contains 40 percent medium-gray siltstone laminae 
and beds, medium-dark-gray, few coal laminae and beds up to 
0.25 in. thick, scattered siderite laminae in top 4 in., 
brecciated, contorted bedding..................................... 1 6

(262 11)

67. Sandstone, medium-gray, very fine grained, silty, contains 45 
percent quartz, few irregular medium-dark-gray shale laminae, 
burrowed, unevenly bedded......................................... 0 8

(263 7)

68. Siltstone, medium-gray, contains scattered medium-dark-gray
shale laminae in top 3 in., burrowed in basal 2 in., irregularly
bedded............................................................ 0 8

(264 3)

69. Shale, dark-gray, very carbonaceous, some root slickensides,
poorly bedded..................................................... 0 3

(264 6)

70. Siltstone, medium-gray, contains 45 percent niedium-dark-gray
shale laminae and beds, scattered pyrite nodules up to 1.5 in. 
in diameter, few calcite-filled fractures, few slump structures... 1 6

(266 0)

71. Shale, dark-gray, very carbonaceous, pyritic, few root
slickensides...................................................... 0 5

(266 5)
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Number Description

Thickness 
(Depth)

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Siltstone, medium-gray, contains few siderite 
basal 10 in., few calcite-filled high-angle 
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10 in........
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Unit Thickness 
Number_______________________Description________________________________(Depth)

ft in.

82. Siltstone, medium- to medium-dark-gray, slightly calcareous,
very sandy in top 6 in., contains 2 in. dark-gray carbonaceous
shale bed 1 ft 5 in. below top, thin and evenly bedded............ 3 8

(299 8)

83. Shale, medium- to medium-dark-gray, few coal and medium-gray
siltstone laminae, slightly burrowed, evenly bedded............... 4 1

(303 9)

84. Siltstone, medium- to medium-dark-gray, scattered glauconite 
laminae and grains, few calcite-filled fractures, scattered 
slump structures, few marine invertebrate fossil fragments, 
thin and evenly bedded............................................ 2 1

(305 10)

85. Shale, medium-dark- to dark-gray, few medium-gray siltstone
laminae, burrowed, evenly to irregularly bedded, fractured and
broken in basal 1 ft 1 in......................................... 2 1

(307 11)

86. Sandstone, medium-grayish-green to medium-dark-gray, very fine- 
to fine-grained, glauconitic, few dark-gray shale laminae, few 
calcite-filled high-angle fractures, contains abundant marine   
invertebrate fossil fragments from 9 in. to 2 in. above base, 
burrowed.......................................................... 1 6

(309 5)

87. Siltstone, medium- to medium-dark-gray, slightly calcareous, 
contains few dark-gray shale laminae; calcite- quartz- and 
dolomite-filled fractures 3 ft 4 in. below top, scattered pyrite 
nodules, few slump structures, burrowed, evenly to irregularly 
bedded............................................................ 13 0

(322 5)

88. Shale, medium- to medium-dark-gray, very carbonaceous in top 
4 in., contains scattered medium-gray siltstone and very fine 
grained stone laminae, slightly burrowed, evenly to irregular 
ly bedded......................................................... 2 0

(324 5)

89. Siltstone, medium- to medium-dark-gray, contains few medium-gray 
very fine grained sandstone laminae and beds, few calcite-filled 
high-angle fractures, few slump structures, slightly burrowed, 
thin and evenly bedded, base sharp and uneven..................... 7 8

(332 1)

90. Shale, medium-dark- to dark-gray, calcareous, contains few
medium-gray siltstone and very fine grained sandstone laminae,
scattered pyrite nodules, abundant marine invertebrate fossil
fragments, few large rounded dark-gray shale fragments,
scattered calcite-filled fractures, bioturbated, evenly to
unevenly bedded................................................... 10 4

(342 5) 
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Number Description

91.

92.

93.

94.

95. 

96.

97.

98.

99.

100.

Coquina, medium- to medium-dark-gray, calcar 
marine invertebrate fossil fragments, scatte
tyy* a "i T*I Q

Siltstone, medium- to medium-dark-gray, sane 
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Unit Thickness 
Number________________________Description___________________________(Depth)

ft in.

101. Sandstone, medium-light-gray, fine- to medium-grained, contains 
45 percent quartz, few dark-gray shale laminae in top 5 in., 
few calcite- and dolomite-filled fractures, bioturbated, thin 
and unevenly bedded............................................... 5 9

(431 0)

102. Siltstone, medium- to medium-dark-gray, pyritic, few slump
structures and low-angle fractures, bioturbated, poorly bedded.... 9 9

(440 9)

103. Sandstone, medium- to medium-light-gray, very fine grained, 
contains 45 percent quartz, few dark-gray shale laminae, few 
slump structures, bioturbated, thin and unevenly bedded........... 6 9

(447 6)

104. Siltstone, medium- to medium-dark-gray, contains medium-gray 
very fine grained sandstone beds 3 ft below top, few calcite- 
filled fractures, bioturbated..................................... 7 10

(455 4)

105. Sandstone, medium-light- to medium-gray, very fine grained, 
contains 40 percent quartz, silty in basal 4 ft 2 in., few 
dark-gray carbonaceous shale laminae, bioturbated, thin- 
bedded ............................................................ 8 8

(464 0)

106. Coquina, medium- to medium-dark-gray, contains marine invertebrate
fossil fragments, sandy and glauconitic at base, thin-bedded...... 0 6

(464 6)

107. Shale, medium-dark- to dark-gray, carbonaceous, contains
medium-gray siltstone and very fine grained sandstone laminae, 
few pyrite-filled fractures, some brecciation and slump struc 
tures, abundant marine invertebrate fossil fragments 1 ft 
below top, bioturbated............................................ 2 6

(467 0)

108. Siltstone, medium-gray, sandy, convoluted bedded.................. 0 3
(467 3)

109. Shale, dark-gray, contains abundant medium-gray siltstone and
very fine to fine-grained sandstone laminae, few calcite-filled
high-angle fractures, few slump structures, evenly to unevenly
bedded............................................................ 3 6

(470 9)

110. Shale, dark-gray, silty, pyritic, scattered high-angle fractures.. 0 9
(471 6)

111. Shale, medium-dark- to dark-gray, very silty, contains scattered 
medium-gray siltstone and very fine grained sandstone laminae, 
few pyrite nodules, few slump structures, bioturbated, few 
slickensided surfaces............................................. 11 0
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Number

112.
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114.

115.

116.

117.
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121.
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123.

Thickness
Description

Siltstone, medium-gray, pyritic, contains sc
shale and medium-light-gray very fine graine
laminae, few high-angle fractures, thin and
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very fine grained sandstone laminae, abundan
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0.25 in. in diameter, few high-angle slicken
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

124. Siltstone, medium-light-gray, few quartz-filled high-angle 
fractures, brecciated from 11 in. to 1 ft 1 in. below top, 
bioturbated....................................................... 1 3

(505 5)

125. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, bioturbated, base sharp........................... 0 9

(506 2)

126. Shale, black, very carbonaceous, contains 20 percent coal
laminae........................................................... 0 3

(506 5)

127. Shale, medium-dark-gray, abundant slickensided surfaces, biotur 
bated ; base grades................................................ 0 8

(507 1)

128. Sandstone, medium-light-gray, very fine grained, silty, contains 
40 percent quartz, 10 percent dark-gray shale laminae, abundant 
coal laminae from 1 ft 2 in. to 1 ft 3 in. and 1 ft 7 in. to 
1 ft 8 in. below top; base sharp.................................. 3 1

(510 2)

129. Shale, medium-dark-gray, contains 20 percent medium-gray
siltstone laminae, bioturbated.................................... 1 6

(511 8)

130. Sandstone, medium-light-gray, mottled brownish-gray from 4 in- 
to 1 ft above base, very fine grained, silty, calcareous, 
contains 40 percent quartz, abundant marine invertebrate fossils 
in basal 1 ft 6 in................................................ 3 9

(515 5)

131. Shale, medium-dark-gray, contains 10 percent medium-gray siltstone
laminae, bioturbated, contorted bedding; base grades abruptly..... 11 8

(527 1)

132. Siltstone, medium-light-gray, abundant marine invertebrate
fossils........................................................... 0 5

(527 6)

133. Shale, medium-dark-gray, bioturbated; base grades................. 0 3
(527 9)

134. Sandstone, medium-light-gray, very fine- to fine grained,
contains 40 percent quartz; base sharp............................ 0 5

(528 2)

135. Shale, medium-dark-gray, contains 30 percent medium-gray silt- 
stone laminae, few calcite-filled high-angle fractures, bio 
turbated; base sharp.............................................. 1 10

(530 0)
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Number Description

136.
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141.
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Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

148. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, contorted bedding; base sharp............................. 0 4.5

(558 3.5)

149. Siltstone, medium- to medium-dark-gray, contains 25 percent 
dark-gray shale laminae beds, 15 percent medium-light-gray 
very fine grained sandstone laminae and beds, few quartz 
granules from 2 ft to 2 ft 6 in. below top, evenly to 
irregularly bedded; base grades................................... 6 3.5

(564 6)

150. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base grades.......................... 0 4

(564 11)

151. Siltstone, medium- to medium-dark-gray, contains 25 percent
medium-dark-gray shale laminae, contorted bedding................. 0 10

(565 9)

152. Sandstone, light- to light-brownish-gray, very fine grained,
contains 40 percent quartz, abundant siderite clasts up to 0.5
in. in diameter in top 4 in., massive; base sharp................. 3 8

(569 5)

153. Shale, dark-gray, evenly bedded, fissile; base sharp.............. 0 2
(569 7)

154. Sandstone, light- to light-brownish-gray, very fine to fine
grained, contains 40 percent quartz, massive; base sharp.......... 2 2

(571 9)

155. Shale, dark-gray, evenly bedded, fissile.......................... 0 4
(572 1)

156. Sandstone, light-gray, very fine grained, contains 40 percent 
quartz, 25 percent dark-gray shale laminae in top 6 in., thin 
to thick-bedded................................................... 1 4

(573 5)

157. Shale, black, very carbonaceous, contains few coal laminae,
evenly bedded; base grades........................................ 0 5

(573 10)

158. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
contains 40 percent quartz, 10 percent dark-gray shale laminae 
in top 1 ft 8 in., thin- to thick-bedded; base sharp.............. 2 7

(576 5)

159. Shale, medium-dark-gray, silty, contains 10 percent light-gray
very fine grained sandstone beds up to 2 in. thick, bioturbated,
fissile; base sharp............................................... 2 1

(578 6)
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160.
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163.

164.
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166.

167.

168.

169.

170.

171.

Description

Sandstone, light-gray, very fine to fine-gra
40 percent quartz, 25 percent medium- to mec
siltstone and shale laminae, slightly burrow

Sandstone, dark-gray, very fine to fine-grai
percent quartz, thin- to thick -bedded; base

Sandstone, light-gray, very fine to fine-gra
percent quartz, 30 percent dark -gray shale a
and beds ....................................

Sandstone, light-gray, very fine- to fine-gr
40 percent quartz, few high-angle fractures,

Siltstone, medium- to medium-dark-gray, cont
light-gray very fine grained sandstone lamin
2 in. thick, 10 percent dark-gray shale beds

Sandstone, light- to medium-gray, very fine
40 percent quartz, thin- to thick -bedded; ba

Shale, dark-gray, contains 25 percent light-
and very fine grained sandstone beds, evenly

Sandstone, light- to light-brownish-gray, ve
grained, contains 40 percent quartz, few dar
laminae in top 6 in., thick-bedded to massiv

Siltstone, medium- to medium-dark-gray, cont
gray shale beds, 10 percent light-gray very
beds, bioturbated in part; base grades......

Sandstone, light-gray, very fine to fine-gra
percent quartz ; base sharp ..................

Shale, medium-dark-gray, silty, bioturbated;
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Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

172. Shale, dark-gray, fissile; base sharp............................. 0 4
(593 9)

173. Sandstone, light-gray, very fine to fine-grained, slightly
silty, contains 40 percent quartz; base sharp..................... 0 10

(594 7)

174. Siltstone, medium-gray, contains 20 percent dark-gray shale
laminae, bioturbated in part, contorted bedding; base grades...... 2 1

~~ (596 8)

175. Sandstone, medium-light-gray, very fine grained, silty, contains
40 percent quartz; base sharp..................................... 1 5

(598 1)

176. Shale, medium-dark-gray, silty, contains 25 percent medium-gray
siltstone laminae and beds, irregularly bedded; base grades....... 3 3

(601 4)

177. Sandstone, medium-light-gray, very fine grained, silty, contains
40 percent quartz, few quartz-filled fractures, thin bedded....... 6 0

(607 4)

178. Sandstone, brownish-gray, fine- to coarse-grained, contains 40 
percent quartz, scattered well rounded quartz granules, few 
siderite clasts in basal 2 in., massive; base uneven.............. 4 8

(612 0)

179. Sandstone, light-gray, fine-grained, contains 40 percent quartz, 
25 percent dark-gray shale laminae, slightly burrowed, thin- 
bedded ............................................................ 0 4

(612 4)

180. Sandstone, light- to light-brownish-gray, fine- to medium- 
grained, contains 40 percent quartz, few medium-gray shale beds, 
scattered high-angle fractures, thick-bedded- to massive; base 
sharp............................................................. 4 6

(616 10)

181. Shale, medium-dark-gray, fissile; base sharp...................... 0 7
(617 5)

182. Conglomerate, medium-light-gray, contains abundant white
quartz granules and pebbles, fine-grained sandstone matrix,
thin-bedded; base sharp........................................... 0 8

(618 1)

183. Sandstone, light- to light-brownish-gray, fine grained, contains 
40 percent quartz, few medium-dark-gray shale beds at top and 
at base, scattered quartz granules and pebbles up to 1 in. in 
diameter; base sharp.............................................. 0 5

(618 6)
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Unit Thickness 
Number Description (Depth)

ft

184. Conglomerate, white to brownish-gray, contains abundant well 
rounded quartz pebbles and siderite nodules fip to 0.5 in. in

185. Sandstone, light-gray fine- to medium-graine 
percent quartz, abundant quartz granules fro 
6 in. below top, thin- to thick-bedded; base

186. Sandstone, white to very light gray, fine- t 
contains 65 percent quartz, thick-bedded- to

187. Silt stone, medium- to medium-dark-gray, cont 
medium-gray very fine grained sandstone beds 
fractures, evenly bedded, lenticularly bedde
Cf T" iJ/3 £* Q

188. Sandstone, medium-gray, fine grained, contai 
few quartz-filled fractures, massive, lentic
rsQT"f"   T^QCSO cVl3T"T> . . . . .

189. Sandstone, medium-light-gray, fine grained, 
50 percent quartz, few quartz-filled fractur
T"^55 ^ ̂  O" T* Z$ f\ f* ^

(618

i, contains 55 
n 2 ft to 2 ft

Q- >  Q A 0 O . . . .......... . 7

(626 

3 medium-grained,
ma cciT7f». ... ")

(629

ains 20 percent 
, few quartz-filled 
i in part; base 
...................... 11

(640

us 55 percent quartz, 
ularly bedded in 
...................... 9

(650

micaceous , contains 
es, thin-bedded; 
.................... 1

(652 

190. Sandstone, light-gray, fine- to medium-grained, contains 60

191. Sandstone, medium-light-gray, fine grained, 
quartz, thin- to thick -bedded; base sharp...

192. Siltstone, medium-gray, contains 10 percent 
shale laminae, thin-bedded, few contorted be

(656

contains 50 percent 
...................... 3

(660

medi um-dark-gr ay 
ds , fractured; 
...................... 4

(664

194. Sandstone, light-gray, fine- to medium-grain 
percent quartz, massive, fractured; base ver

195. Sandstone, medium-light-gray, medium-grained
n n £J T* f" *7 Tnoocsiiro* K^sco G H Q T*T^
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(664 

ed, contains 60

(679

, contains 60 percent 
...................... 12

(692

in.

4 
10)

7 
5)

7 
'0)

8 
8)

7 
3)

9
0)

10 
10)

3 
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1 
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0 
4)

11 
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

196. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, contains 40 percent quartz, 20 percent medium-dark- 
gray shale laminae, thin-bedded; base sharp....................... 5 10

(698 1)

197. Shale, medium-dark-gray, contains 40 percent light gray siltstone 
and very fine grained sandstone laminae, evenly bedded; base 
grades............................................................ 1 5

(699 6)

198. Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, 25 percent medium-dark-gray shale laminae, 
thin-bedded; base sharp.......................................... 9 6

(709 0)

199. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, silty, contains 45 percent quartz; base grades........... 1 2

(710 2)

200. Sandstone, light-gray, fine- to medium-grained, contains 60
percent quartz, massive; base grades.............................. 10 3

(720 5)

201. Sandstone, medium-light- to medium-gray, very fine to fine 
grained, contains 45 percent quartz, abundant fractures; 
base sharp........................................................ 4 8

(725 1)

202. Shale, medium-dark-gray, silty, contains 5 percent medium-light- 
gray very fine grained sandstone laminae, evenly bedded; base 
sharp............................................................. 0 7

(725 8)

203. Sandstone, medium-light-gray, fine grained, contains 50 
percent quartz, 20 percent medium-dark-gray shale and 
siltstone laminae, thin-bedded................................... 2 0

(727 8)

204. Sandstone, light- to medium-light-gray, fine- to medium- 
grained, contains 55 percent quartz, thick-bedded to massive; 
base sharp....................................................... 2 5

(730 1)

205. Shale, medium-dark-gray, contains 30 percent light-gray very 
fine grained sandstone laminae and beds, slightly burrowed, 
evenly bedded; base sharp......................................... 3 5

(733 6)

206. Sandstone, mediuci-light-gray, fine grained, contains 55 percent 
quartz, abundant quartz-filled fractures in basal 3 ft, massive; 
base grades....................................................... 6 3

(739 9)
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Unit 
Number Description

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

Sandstone, very-light-gray, medium-grained, Contains 65 percent
quartz, abundant quartz-filled fractures in basal 4 ft, massive...

Sandstone, light- to medium-light-gray, fine
contains 60 percent quartz, abundant high-an

Shale, medium-dark-gray, evenly bedded, fair
sharp .......................................

- to medium-grained,
g T ^  fY"QOf~1'11^^O

fissility; base

Sandstone, light- to medium-light-gray, fineh- to medium-grained,
contains 45 percent quartz , few medium-dark -
in top 8 in. and basal 8 in.; base sharp....

Shale, medium-dark-gray, contains 10 percent
laminae and beds, slightly burrowed, evenly

gray shale clasts

medium-gray siltstone
bedded; base sharp....

Sandstone, medium-gray, fine- to medium-grained, contains 45
percent quartz, few scattered quartz granule C   TtiJCO OT*Of1oC ~ -

Shale, medium-dark-gray, silty, faintly bedded, poor fissility;

Sandstone, medium-gray, fine- to medium-grai
percent quartz, few medium-dark-gray shale c
n n a T* f~ 7 oT*cmTi"Ioc* "K^SGO OT* G fl o c

Shale, medium-dark-gray, evenly bedded, fiss

Sandstone, medium-light-gray, medium- to coa
tains 65 percent quartz, abundant well round
and pebbles up to 0.5 in. in diameter, massi

Sandstone, medium-light-gray, fine- to mediu
50 percent quartz, thin- to thick-bedded; ba

Shale, medium-dark-gray, evenly bedded, fiss

Sandstone, medium-light-gray, fine- to mediu
65 percent quartz, few medium-dark-gray shal

144

ned, contains 45
lasts, scattered

*! 1 O   T"\£IGO £>T*Q/^OO

rse-grained, con
ed quartz granules

tn-grained, contains
GO cl V>3T'*"n

"1 T O   r^Q GO G ri 3 1* T^

m-grained, contains
e clasts, massive;

Thickness 
(Depth)

ft

9
(748

3
(752

1
(753

2
(756

4
(760

2
(762

0
(763

1
(765

1
(766
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(791

1
(792

0
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Unit Thickness 
Number__________________________Description________________________________(Depth)

ft in.

220. Sandstone, light-gray, medium-grained, sparsely micaceous, 
contains 65 percent quartz, scattered angular medium-dark- 
gray shale clasts and white quartz granules from 12 ft to 
13 ft below top; base grades. ..................................... 17 0

(825 4)

221. Sandstone, light-gray, medium- to coarse-grained, contains
65 percent quartz, scattered well rounded quartz pebbles and
granules, few high-angle quartz-filled fractures.................. 42 8

(868 0)

BOTTOM OF HOLE 
TOTAL DEPTH 868 ft
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GEOPHYSICAL L()G

Col-ehole: V-4 Date: 11/05/82 State: Virginia County: Smyth 

Quadrangle: Chatham Hill, Va. Latitude: 36°58'38"N Longitude: 81°30'07"W 

Altitude: 2,240 ft Logged Depth: 868 ft Drilled Depth: 868 ft

Logging Speed: 20 ft/min (SP 30 ft/min) Natural 

High Resolution Density Time Constant: 1
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Corehole: V-4 continued 
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Corehole: V-4 continued
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Corehole: V-4 continued 
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Corehole: V-4 continued
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Corehole: V-4 continued
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Located 
Accessible

Corehole V-5

Location: Bland County; Hutchinson Rock, Va., 7. 
on Lynn Camp Creek between Brushy and 
by unimproved road that parallels Lynn

Coordinates: Latitude 37°OO f 19"N Longitude 81° 

Altitude: 2,380 ft Drilled depth 

Dip of strata: Approximately 20° throughout corehole 

Date drilled: October 13, 1982 to October 21, 1982

Core description: K.J. Englund, J.F. Windolph, Jr., J.O. Maberry II, R.E. Thomas,
and J.W. Dryden

Unit 
Number Description

i minute quadrangle. 
,ynn Camp Mountains 
Camp Creek.

4'06"W 

630 ft

Thickness 
(Depth)

ft in.

LOWER MISSISSIPPIAII SERIES

1.

Price Formation 

Soil and weathered rock (casing set - no core recovered)

2. Siltstone, medium-gray, sandy, faintly bedded; base grades

20 
(20

4 
(24

3. Siltstone, medium-gray, contains 30 percent light-gray very fine 
grained sandstone laminae, thin-bedded, poor fissility; base 
grades....................................

4.

5.

Underclay, medium-gray, plastic, few slickensided surfaces; 
base grades...............................

Siltstone, medium-light- to medium-gray, sparsely micaceous, 
contains few light-gray very fine grained sandstone laminae; 
base grades.................................................

6. Underclay, medium-gray, carbonaceous, contains few dark-gray
shale laminae and beds 1 ft 5 in. above bas 2, few rootlets,
scattered slickensided surfaces; base grades

7. Underclay, medium-dark-gray, contains few coal and dark-gray 
carbonaceous shale laminae, few rootlets..

152

(24

4 
(29

0 
(30

5 
(36

2 
(38

0 
0)

3 
3)

8 
11)

6 
5)

8 
1)

11 
0)

4 
4)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

8. Core loss, see corehole V-5B (re-drill)........................... 4 8
(43 0)

9. Shale, dark-gray, carbonaceous, contains 20 percent coal
laminae in top 4 in.; base grades................................. 1 10

(44 10)

10.

11.

12.

13.

14.

15.

16.

17.

Underclay, medium-dark-gray, abundant rootlets; base sharp.......

Coal, bright attritus, pyritic, sheared. .........................

Shale black very carbonaceous. . ................................

Coal, impure, pyritic, contains few dark-gray shale laminae ......

Shale , dark-gray , pyritic , evenly bedded ...... .................

Coal, impure, pyritic, sheared. ............... .................

Sandstone, raedium-dark-gray, fine- to medium-grained, contains
40 percent quartz, few coal laminae and rootlets in top 3 in.,

0
(45

0
(45

0
(45

0
(45

0
(45

0
(45

0
(45

7
(53

4
2)

1
3)

0.5
3.5)

3
6.5)

1.5
8)

1
9)

1
10)

5
3)

18. Sandstone, medium-gray, very fine grained, silty, micaceous, 
contains 40 percent quartz, 5 percent coal laminae, thin and 
irregulary bedded; base sharp..................................... 1 8

(54 11)

19. Siltstone, medium-gray, few calcite-filled high-angle fractures,
faintly bedded; base grades....................................... 3 4

(58 3)

20. Sandstone, light- to medium-gray, very fine to medium-grained, 
contains 40 percent quartz, 30 percent medium-gray siltstone 
laminae, few coal laminae, thin-bedded; base sharp................ 0 7

(58 10)

21. Siltstone, medium-gray, faintly bedded; base sharp................ 1 0
(59 10)
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Unit 
Number Description

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Sandstone, light-gray, very fine to medium-grained, contains 
50 percent quartz, 15 percent feldspar, abundant coal laminae,

Shale, medium-gray, silty, faintly bedded; b:3<5o crTTS>f$Q<3

Siltstone, medium-gray, contains 20 percent JLight-gray very
fine grained sandstone laminae in basal 1 ft
1"4£i/1 f\ £»H ' X O G £1 oViOT*T^

Underclay, medium-gray, silty, few rootlets;

6 in. , faintly

1"va G o &T*a/^OG

Sandstone, light- to medium-light-gray, very
grained, contains 40 percent quartz, few coa
dark-gray shale laminae, thin-bedded; base g

Shale, medium-dark-gray, contains 50 percent
very fine grained sandstone laminae, evenly

Sandstone, light-gray, fine- to medium-grain
contains 50 percent quartz , scattered dark a
Or T*SS T Tl G f"*T"f"\GG^oHHoH Tn£JGGT\7£»* V»l3 G £1 »T*£J H £» Qg-La.-LLl.Oj L.J.UOOUCU.U.CU.J iiido o -L V t3 j Udot3 gL ctLit; O      

Sandstone, light- to medium-light-gray, very
grained, micaceous, contains 50 percent quar

Shale, medium-gray, contains 40 percent medi
fine grained sandstone beds, evenly bedded;

Sandstone, very light- to light-gray, very f
micaceous, contains 40 percent quartz, thin-

Sandstone, light-gray, fine- to medium-grain
percent quartz, abundant angular to well rou
up to 0.5 in. in diameter in basal 5 in.; ba

154

fine to fine-
1 and medium-
r*£i/1oci. . -.

medium-light -gray
Dedded; base sharp..

=d , very micaceous,
cid light mineral

fine to fine-
tz, thin- to thick -

um-light-gray very
k jj O A OT*aH£»G

ine to fine-grained,
bedded; base grades.

ed, contains 50
nded quartz pebbles
GO C V"l O T" T\

Thickness 
(Depth)

ft

5
(65

4
(69

3
(73

0
(73

2
(75

... 1
(77

2
(80

.. 10
(90

.. 13
(103

... 4
(108

5
(113

9

(116

in.

11
9)

2
11)

1
0)

8
8)

1
9)

11
8)

8
4)

0
4)

2
6)

8
2)

8
10)

2
0)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

34. Siltstone, medium-gray, contains 20 percent light-gray very 
very fine grained sandstone laminae, bioturbated in top 1 ft 
2 in., thin and irregularly bedded; base grades................... 3 5

(119 5)

35. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
silty, contains 40 percent quartz, irregularly bedded; base 
grades............................................................ 1 3

(120 8)

36. Siltstone, medium-gray, contains 30 percent medium-dark-gray 
shale laminae and 30 percent light-gray very fine grained 
sandstone laminae, bioturbated, irregularly bedded; base 
grades............................................................ 2 1

(122 9)

37. Sandstone, light-gray, fine-grained, contains 40 percent
quartz, faintly bedded; base sharp and uneven..................... 2 1

(124 10)

38. Siltstone, light- to me.-.liurn-gray, contains 40 percent medium- 
dark-gray shale lamina., slightly burrowed, evenly bedded. ........ 1 4

(126 2)

39. Sandstone, light-gray, ary fine to fine-grained, contains 40
percent quartz, thin-beaded; base sharp........................... 1 6

(127 8)

40. Shale, medium-gray, silty, contains 30 percent light-gray very 
fine grained sandstone laminae, bioturbated, unevenly bedded; 
base grades....................................................... 1 3

(128 11)

41. Sandstone, light-gray, very fine to fine-grained, sparsely 
micaceous, contains 40 percent quartz, faintly bedded; base 
grades............................................................ 3 8

(132 7)

42. Sandstone, light-gray, very fine grained, contains 40 percent 
quartz, 40 percent medium-gray shale and siltstone beds, 
irregularly bedded; base sharp.................................... 2 0

(134 7)

43. Shale, medium- to dark-gray, contains 20 percent light-gray
very fine grained sandstone laminae, bioturbated, irregularly
bedded; base grades............................................... 0 4

(134 11)

44. Sandstone, light-gray, very fine to fine-grained, contains 40 
percent quartz, 30 percent dark-gray shale laminae and beds, 
cross-laminated, thin- to c.iick-bedded; base sharp................ 2 8

(137 7)
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Unit 
Number Description

Thickness 
(Depth)

47.

48.

49.

50.

51,

52,

53,

ft

45. Siltstone, light- to medium-gray, contains 20 percent medium- 
dark-gray shale laminae, 20 percent light-gray very fine grained 
sandstone laminae, slightly burrowed, irregularly bedded; 
base grades....................................................... 3

(141

46. Sandstone, light- to medium-gray, very fine grained, slightly
silty, contains 40 percent quartz, 40 percent dark-gray shale 
laminae and beds, thin and evenly bedded; babe grades........

Sandstone, light-gray, fine- to medium-grained 
contains 50 percent quartz, thick-bedded; base

, micaceous, 
sharp......

Siltstone, medium-gray, contains 20 percent light-gray very fine 
grained sandstone laminae, 20 percent dark-gray shale laminae, 
irregularly bedded; base sharp.............

Sandstone, light- to medium-gray, very fine 
micaceous, contains 50 percent quartz, 
laminae, few calcite filled high-angle

4 
(145

3 
(148

0 
(149

to fine-grained, 
scattered dark-gray shale 
fractures; base sharp...... 2

(151

Shale, dark-gray, silty, slightly carbonaceous; contains 10 
percent medium-gray very fine grained sandstone laminae, increasing
to 40 percent in basal 4 ft; bioturbated in 
bedded; base grades........................

basal 3 ft, evenly

toSandstone, very light to light-gray, fine- 
contains 60 percent quartz, scattered medium 
laminae and clasts, scattered invertebrate 
below top, few calcite filled high-angle fr 
massive; base grades.......................

medium-grained, 
-dark-gray shale 

fossils 9 in. 
ctures, cross-bedded,

Shale, dark-gray, finely micaceous, contains 
gray siltstone laminae, slightly burrowed, 
bedded; unevenly bedded; base sharp.......

20 percent medium- 
crossbedded, ripple-

Sandstone, very light to light-gray, fine- 
micaceous, contains 60 percent quartz, 
well rounded white quartz pebbles up to 0.5 
top 6 in., scattered calcite-filled high- 
8 in., slightly burrowed, thick-bedded to 
grades...................................

156

20 
(171

7 
(179

5 
(184

to medium-grained, 
scattered subangular to 

in. in diameter in 
angle fractures in top 
massive; base

4 
(189

in.

7 
2)

0 
2)

7 
9)

7 
4)

5 
9)

1 
10)

8 
6)

2
8)

8 
4)



Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

54. Sandstone, light-gray, very fine grained, contains 40 percent 
quartz, 10 percent dark-gray shale laminae, few coal laminae, 
scattered calcite-filled fractures and slickensided surfaces, 
bioturbated in part, thin and unevenly bedded; base sharp......... 6 0

(195 4)

55. Sandstone, very light to light-gray, very fine to fine-grained, 
pyritic in top 5 in., contains 50 percent quartz, scattered 
calcite-filled high-angle fractures, massive; base sharp.......... 5 2

(200 6)

56. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
contains 50 percent quartz, 5 percent dark-gray shale laminae, 
scattered invertebrate fossils from 1 ft 3 in. to 2 ft 11 in. 
below top, bioturbated, thick-bedded to massive; base grades...... 5 7

(206 1)

57. Sandstone, light- to medium-light-gray, very fine grained,
micaceous, silty, contains 40 percent quartz, scattered coal
and dark-gray shale laminae, cross-bedded in part, slightly
burrowed; base grades............................................. 1 2

(207 3)

58. Sandstone, very light to light-gray, very fine to fine-grained, 
contains 40 percent quartz, 5 percent dark-gray shale laminae, 
few siderite beds at base, scattered invertebrate fossils in 
basal 2 ft, slightly burrowed, cross-bedded, thick-bedded; 
base sharp........................................................ 5 9

(213 0)

59. Sandstone, light- to medium-light-gray, very fine grained, 
contains 40 percent quartz, 30 percent dark-gray shale 
laminae, slightly burrowed, thin-bedded; base sharp............... 1 1

(214 1)

60. Sandstone, light-gray, very fine to fine-grained, pyritic, 
micaceous, contains 40 percent quartz, scattered medium- to 
dark-gray shale laminae, few coal laminae in basal 4 in., thin- 
bedded ............................................................ 1 10

(215 11)

61. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz, scattered dark-gray shale laminae, few siderite 
clasts in top 5 in., slightly burrowed, thin- to thick-bedded..... 7 8

(223 7)

62. Sandstone, light-gray, fine- to medium-grained, slightly
calcareous in top 3 in., contains 40 percent quartz; base grades.. 1 6

(225 1)
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Unit Thickness 
Number Description (Depth)

63. Sandstone, light-gray, very fine grained, sli 
contains 40 percent quartz, 15 percent mediun 
laminae, slightly burrowed, thin-bedded; base

64. Sandstone, light-gray, mottled light-brownish 
medium-grained, contains 50 percent quartz, ! 
dark-gray shale laminae, thin- to thick -bedde

65. Sandstone, light- to medium-gray, very fine t 
contains 40 percent quartz, biotur bated; base

66. Sandstone, light-gray, very fine to fine-grai 
40 percent quartz, 10 percent medium-dark-gra 
thin-bedded ; base uneven .....................

67. Sandstone, light-gray, very fine to fine-grai
T^ Cfc T* I1* O T"l f" n 11 £J T* t" 7 l>"l^t"11T*l^at"£!fci^* V% £3 C a {YT* £1 /*? Q C

68. Sandstone, light- to medium-light-gray, fine- 
contains 40 percent quartz, scattered medium-

69. Sandstone, light-gray, very fine to fine-grai 
contains 40 percent quartz , 5 percent medium- 
laminae, scattered calcite-filled high-angle 
tur bated in basal 2 ft, thin- to thick-beddec

70. Sandstone, light-gray, fine-grained, slightly 
contains 40 percent quartz, 50 percent mediun 
laminae and beds, slightly burrowed, thin anc 
bedded .......................................

71. Siltstone, light- to medium-gray, contains 3( 
gray very fine grained sandstone laminae, fev 
fossils in top 5 in. , bioturbated, evenly to
^ £1 f^ f^ f 3 fl   r>iQO/"a {"? Y* *"1 /*! /"I C*

72. Sandstone, medium-light-gray, very fine graii
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ft

ghtly calcareous, 
-dark-gray shale 
grades. ............. 2

(227

-gray, fine- to 
percent medium-

A * lnn<st* cViair*. . .   . . . "^

(231 

o fine-grained,

(231

ned, contains 
y shale laminae, 
..................... 3

(234

ned, contains 40 
..................... 1

(236

 grained, silty, 
 dark-gray shale 
..................... 1

(238

ned, micaceous, 
 dark-gray shale 
fractures , bio- 
..................... 6

(244

r calcareous , 
i-gray shale 
irregularly 
... ................. 2

(247

) percent light- 
r invertebrate 
irregularly 
..................... 7

(254

ied, silty, contains 
..................... 0

(254

in.

6 
7)

7 
2)

8 
10)

1 
11)

11 
10)

6 
4)

7 
ID

7 
6)

0 
6)

4 
10)



Unit Thickness 
Number_____________________Description_____________________________(Depth)

ft in.

73. Shale, medium-dark-gray, contains 20 percent raedium-light- 
gray siltstone and very fine grained sandstone laminae, 
bioturbated, irregularly bedded; base grades...................... 3 11

(258 9)

74. Sandstone, light- to medium-light-gray, very fine to fine 
grained, contains 40 percent quartz, bioturbated, thin-bedded; 
base grades....................................................... 1 4

(260 1)

75. Shale, medium-dark-gray, contains 30 percent medium-light-gray
siltstone and very fine grained sandstone beds, slightly burrowed,
evenly bedded; base grades........................................ 6 0

(266 1)

76. Sandstone, medium- to dark-gray, mottled greenish-gray, very 
fine grained, silty, slightly calcareous, contains 40 percent 
quartz, abundant invertebrate fossils; base sharp and uneven..... 1 5

(267 6)

77. Siltstone, medium-light-gray, contains 30 percent light-gray
very fine grained sandstone beds up to 3 in. thick, irregularly
bedded, ripple-bedded in part; base grades........................ 2 8

(270 2)

78. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
contains 40 percent quartz, 30 percent medium-gray shale and silt- 
stone laminae and beds, bioturbated, thin and irregularly bedded; 
base grades....................................................... 5 6

(275 8)

79. Siltstone, medium-gray, contains 30 percent light-gray very 
fine grained sandstone laminae and beds, few calcite-filled 
high-angle fractures, faintly bedded; base grades................. 5 11

(281 7)

80. Sandstone, light- to medium-light-gray, mottled greenish-gray 
in top 1 ft, very fine- to fine-grained, contains 40 percent 
quartz, 20 percent medium-gray siltstone and dark-gray shale 
laminae, scattered invertebrate fossils in top 1 ft 6 in., 
scattered calcite-filled fractures, thin- to thick-bedded, 
few contorted beds; base grades................................... 15 1

(296 8)

81. Siltstone, light- to medium-gray, contains 30 percent light- 
gray very fine grained sandstone laminae and beds up to 3 in. 
thick, burrowed 1 ft 1 in. below top, thin-bedded; base 
grades............................................................ 2 2

(298 10)
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Unit 
Number Description

82.

83.

84.

85. 

86.

87. 

88.

89. 

90. 

91.

Sandstone, medium-light-gray, very fine to f 
finely micaceous, contains 40 percent quartz 
gray silts tone laminae, scattered medium-gra
^ >* *a \T chalo r* 1 a c f~ c TTI TMS c a 1 1 "Ft"* l*Ma o A o J-i a y* T\

Shale, medium-gray, silty, evenly bedded; ba

Sandstone, light-gray, very fine to fine-gra 
contains 40 percent quartz, burrowed, thin-b

Sandstone, light-gray, fine-grained, micaceo 
percent quartz, abundant dark -gray shale cla 
6 in., crossbedded, thick-bedded to massive;

Sandstone, light- to medium-gray, fine-grain 
contains 40 percent quartz, 40 percent mediu 
shale and siltstone laminae and beds, burrow 
irregularly bedded; base grades abruptly....

Siltstone, medium-gray, mottled reddish-gray 
micaceous; base grades. .....................

Sandstone, light-gray, very fine to fine-gra. 
percent quartz, burrowed, irregularly bedded 
irregular ...................................

Sandstone, medium-light-gray, very fine grail 
percent quartz, 30 percent medium-dark-gray 
abundant invertebrate fossils from 8 in. to 
top, thin-bedded; base grades. ..............

Sandstone, light-gray, mottled brownish-gray 
contains 40 percent quartz , few medium-dark- 
abundant invertebrate fossils in basal 1 ft, 
part, thin- to thick -bedded; base uneven....

Sandstone, light-gray, very fine to fine-gra 
percent quartz, 30 percent medium-dark-gray 
laminae and beds, burrowed, thin-bedded; bas

Thickness 
(Depth)

ine-grained, silty, 
, 20 percent medium- 
y siltstone and dark-

se sharp. .............

Lned, micaceous, 
added; base grades....

us, contains 50 
sts in basal 2 ft 
base sharp and

ed, very silty, 
n-dark-gray 
ad, thin and

, hematitic,

Lned, contains 40 
; base sharp and

led, contains 40 
shale laminae, 
L ft 3 in. below

, fine-grained, 
*ray shale clasts,
crossbedded in

Lned, contains 40 
shale and siltstone

ft

4 
(303

0 
(303

4 
(308

6 
(315

6 
(321

0 
(322

1 
(324

2 
(326

2 
(329

8 
(337

in.
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Unit Thickness 
Number_____________________Description___________________________(Depth)

ft in.

92. Sandstone, light-gray, fine-grained, contains 50 percent
quartz, thin and evenly bedded; base sharp........................ 0 10

(338 8)

93. Sandstone, light-gray, very fine to fine-grained, contains 
40 percent quartz, 40 percent dark-gray shale and siltstone
laminae and beds, slightly burrowed, thin-bedded; base grades..... 1 11

(340 7)

94. Sandstone, light-gray, very fine to fine-grained, contains 50
percent quartz, bioturbated, massive; base sharp.................. 3 6

(344 1)

95. Shale, dark-gray, silty, contains 30 percent medium-light-gray
very fine grained sands tone laminae............................... 1 1

(345 2)

96. Shale, medium-dark-gray, silty, contains 25 percent medium- 
light-gray very fine grained sandstone laminae, burrowed, 
irregularly bedded; base sharp.................................... 11 1

(356 3)

97. Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 25 percent medium-gray siltstone
and dark-gray shale laminae and beds.............................. 7 3

(363 6)

98. Sandstone, light- to medium-light-gray, very fine to fine 
grained, contains 40 percent quartz, few medium-dark-gray 
shale clasts, few calcite-filled high-angle fractures at 
base, slightly burrowed, thin- to thick bedded; base sharp........ 4 2

(367 8)

99. Shale, dark-gray, silty, finely micaceous, evenly bedded; base
grades............................................................ 0 7

(368 3)

100. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz, 10 percent medium-dark-gray shale and siltstone
laminae, thin- to thick-bedded; base sharp........................ 2 2

(370 5)

101. Shale, dark-gray, contains 30 percent medium-light-gray very 
fine grained sandstone laminae, slightly burrowed, evenly 
bedded; base sharp................................................ 0 8

(371 1)

102. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz; base sharp........................................ 0 8

(371 9)

161



Unit 
Number

103. 

104.

105.

106. 

107.

108. 

109. 

110. 

111.

112. 

113.

Description

QV» a 1 ^ A a T*lr  cyT*iJ v oiron I v 1^o>/^^o^1* T^£i c o cl"i a T* r\

Sandstone, light-gray, mottled light-brownisl 
to fine-grained, contains 40 percent quartz, 
laminae, thick-bedded; base sharp. ..........

Siltstone, light- to medium-light-gray, contc 
dark-gray shale laminae, 30 percent medium-1: 
fine grained sandstone laminae and beds, slij
"I T*T*OO11 "1 i* T*"1 \7 1"*^f"1 A&d . .

Sandstone, light-gray, very fine grained, cot 
quartz, few dark-gray shale clasts; base grac

Shale, medium-dark-gray, silty, contains 20 j 
very fine grained sandstone laminae, few med: 
laminae, burrowed; base grades abruptly.....

Sandstone, medium-light- to light-gray, very 
silty, contains 40 percent quartz, 5 percent
c "i 1 f" o f" f\f\ o 1 iJTn"in£j^ V\IIT*T*^MJO^

Siltstone, medium-light-gray, contains 10 pel 
and 10 percent light-gray very fine grained £ 
bioturbated; base sharp. ....................

Sandstone, light-gray, very fine to fine-gran 
percent quartz, 10 percent medium-gray siltsl
1 £1 TY1 "I Tl O O * OO O O Cf TP O 1^1 O O

Sandstone, light-gray, very fine to fine-graj 
40 percent quartz, 30 percent medium-gray si! 
laminae, burrowed, thin and irregularly bedd<

Siltstone, raediuni-light-gray , contains 30 pei 
and 20 percent light-gray very fine-grained j 
irregularly bedded; base uneven. ............

Shale, dark-gray, contains 20 percent medium- 
and very fine grained sandstone laminae, sli^ 
laminated, evenly to irregularly bedded.....
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rcent dark-gray shale 
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-light-gray Siltstone 
jhtly burrowed, cross-
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Unit Thickness 
Number__________________________Description_________________________(Depth)

ft in.

114. Sandstone, light-gray, very fine to fine-grained, contains 40 
percent quartz, 15 percent dark-gray shale laminae, scattered 
siderite clasts; base grades...................................... 1 5

(399 1)

115. Sandstone, light-gray, very fine to fine-grained, contains 40 
percent quartz, scattered calcite-filled high-angle fractures, 
thick-bedded; base sharp.......................................... 1 0

(400 1)

116. Shale, dark-gray, evenly bedded; base uneven...................... 0 1
(400 2)

117. Sandstone, light-gray, fine-grained, contains 40 percent quartz, 
scattered medium-dark-gray shale clasts in top 1 in., thick- 
bedded to massive; base sharp..................................... 3 0

(403 2)

118. Sandstone, light-gray, mottled brownish-gray, very fine to fine 
grained, contains 40 percent quartz, thin-bedded; base sharp...... 2 0

(405 2)

119. Shale, dark-gray, evenly bedded; base grades abruptly............. 0 3
(405 5)

120. Sandstone, light-gray, very fine-grained, contains 40 percent 
quartz, 20 percent medium-gray siltstone laminae, thin-bedded; 
base sharp........................................................ 1 1

(406 6)

121. Siltstone, medium-light-gray, thin-bedded; base grades........... 0 4
(406 10)

122. Sandstone, light-gray, very fine to fine-grained, contains 40 
percent quartz, 5 percent dark-gray shale laminae, abundant 
dark-gray shale clasts from 7 in. to 11 in. below top, brecciated 
from 5 ft 3 in. to 5 ft 8 in. below top, thin- to thick-bedded; 
base sharp........................................................ 7 0

(413 10)

123. Shale, dark-gray, contains 30 percent medium-gray very fine
grained sandstone beds, irregularly bedded; base sharp............ 2 1

(415 11)

124. Sandstone, light-gray, very fine to fine-grained, contains 40 
percent quartz, 5 percent medium-dark-gray shale laminae, few 
medium-dark-gray shale clasts; base sharp......................... 1 5

(417 4)

125. Siltstone, medium-gray, faintly bedded; base grades............... 0 4
(417 8)
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Unit 
Number Description

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Sandstone, light-gray, very fine-grained, co 
quartz, 5 percent dark-gray shale laminae; b

Silt stone, medium-gray, irregularly bedded;

Sandstone, light- to medium-light-gray, mott
very fine to fine-grained, contains 40 perce
fo^dtifid * 1^3.SG *5ll3.!TQ

citains 40 percent
900 o Vi a T*T*

*\ £3 G O f> T^ O /I £1 G

Led brownish-gray,
it quartz, thin-

Siltstone, medium-gray, contains 2 in. thick
very fine-grained sandstone bed 3 in. below

Sandstone, light- to medium-light-gray, mott
very fine to fine-grained, contains 40 perce
T^f^ c\ c\ &t\ * l^fl Q P cj Vi^i T* n

medium-light-gray
f"/"!T> * V>£1G£> O'T*£J^£iG

Led brownish-gray,
it quartz , thin-

Siltstone, medium-light-gray, contains 25 percent dark-gray shale
laminae, 20 percent light-gray very fine grained san .tone laminae
thin-bedded ......................................... .............

Sandstone, light-gray, very fine grained, co
quartz, 40 percent medium-dark-gray shale an
slightly burrowed, irregularly bedded; base

Sandstone, light- to medium-light-gray, very
contains 40 percent quartz, 10 percent mediui
medium-gray siltstone laminae ...............

Sandstone, light-gray, fine-grained, micaceo
percent quartz, thick-bedded to massive.....

itains 4 percent
i siltstone beds,
sharp. ................

fine grained, silty,
n-dark-gray shale and

us , contains 40

i2J.J.UOL.\JLiCZ , U1C LI -L Hill JL -L £2 1 1 1» £^ JL d jr , LldOC Olld-L^/*...

Shale, medium-gray, silty; base sharp.......

Sandstone, medium-light-gray, fine-grained,
percent quartz, slightly burrowed, thin- to
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Unit Thickness 
Number_____________________Description_________________________________(Depth)

ft in.

138. Sandstone, medium-light-gray, mottled brownish-gray, fine- to 
medium-grained, slightly calcareous, contains 45 percent 
quartz, scattered siderite and medium-dark-gray shale clasts, 
abundant invertebrate fossils..................................... 2 4

(444 11)

139. Sandstone, light-gray, fine- to medium-grained, contains 50 
percent quartz, 15 percent dark-gray shale laminae, cross 
laminated, thin- to thick bedded; base sharp...................... 1 6

(446 5)

140. Shale, medium-dark-gray, evenly bedded; base sharp................ 0 1
(446 6)

141. Sandstone, light-gray, fine- to medium-grained, contains 50 
percent quartz, few dark-gray shale clasts, massive; base 
sharp............................................................. 1 0

(447 6)

142. Sandstone, light- to medium-light-gray, mottled brownish-gray, 
fine- to medium-grained, contains 50 percent quartz, massive; 
base grades....................................................... 0 11

(448 5)

143. Conglomerate, white and brownish-gray, contains scattered well 
rounded white to dark-reddish-brown pebbles up to 0.25 in. in 
diameter, very fine grained sandstone matrix, well sorted......... 1 3

(449 8)

144. Sandstone, light-gray, fine-grained, sparsely micaceous,
contains 55 percent quartz, thin- to thick-bedded; base grades.... 1 10

(451 6)

145. Sandstone, very-light-gray, medium-grained, contains 60 percent
quartz, massive; base sharp....................................... 1 7

(453 1)

146. Shale, dark-gray, contains 20 percent medium-gray silts tone
laminae, evenly bedded; base sharp................................ 0 5

(453 6)

147. Sandstone, light-gray, very fine grained, silty, contains 40
percent quartz, thick-bedded; base sharp.......................... 0 8

(454 2)

148. Shale, dark-gray, contains 10 percent light-gray silts tone and
very fine grained sandstone laminae, evenly bedded; base sharp.... 2 4

(456 6)

149. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, thin-bedded............................................... 0 5

(456 11)
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Unit 
Number Description

Thickness 
(Depth)

150. Shale, dark-gray, contains 10 percent light-^ray very fine 
grained sandstone laminae and beds, evenly bedded; base 
sharp.....................................................

151, Sandstone, white to very light gray, medium- 
in top 1 in., contains 60 percent quartz, pyrit 
massive; base grades abruptly.............

152, Sandstone, medium-light-gray, fine to medium 
contains 60 percent quartz, scattered quartz 
11 in. and 4 ft 8 in. below top, massive; ba

153, Sandstone, light- to medium-light-gray, mott 
fine-grained, micaceous, contains 60 percent 
'quartz pebbles and granules at 8 ft 11 in. 
few calcite- and quartz-filled high-angle 
abruptly..................................

and 
fractures

154, Sandstone, light- to medium-1' ;ht-gray, very 
grained, very micaceous, silt } contains 60 
thin and lenticularly bedded; )ase grades..

155. Sandstone, light-gray, fine-grained, contain 
quartz, 40 percent medium-dark-gray silty sh 
beds, few coal laminae and beds up to 0.5 in 
laminated in part, lenticularly to irregular 
grades......................................

156, Sandstone, light-gray, very fine to fine-gra 
percent quartz, 50 percent dark-gray silty 
beds, lenticular and irregularly bedded; bas

rained, silty 
e on fractures,

 grained, micaceous, 
granules at 3 ft 
e grades...........

ft

2 
(459

3 
(463

10 
(473

ed brownish-gray, 
quartz, scattered 

14 ft below top, 
base grades

fine to fine- 
oercent quartz,

14 
(488

11 
(499

40 percent 
,le laminae and
thick, cross- 

y bedded; base

ned, contains 50
and siltstone 

grades...........
s lale

30 
(530

16 
(546

157, Sandstone, light- to medium-light-gray, fine-grained, micaceous, 
contains 50 percent quartz, 5 percent dark-gray silty shale
laminae, few dark-gray shale clasts from 22 
in. below top, thin- to thick-bedded; base g

ft 2 in. to 22 ft 5 
rades..............

158, Sandstone, light-gray, fine- to medium-grain 
percent quartz, few dark-gray shale laminae, 
filled vertical fractures, thick-bedded to
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

159. Shale, dark gray, silty........................................... 0 2
(587 0)

160. Sandstone, very light to light-gray, medium-to coarse-grained,
micaceous, contains 60 percent quartz, few white quartz granules
from 1 ft 1 in. to 2 ft 9 in. below top, scattered dark-gray
shale clasts, few coal laminae, few slickensided surfaces and
quartz and pyrite-filled high-angle fractures, thick bedded....... 43 0

(630 0)

BOTTOM OF HOLE 
TOTAL DEPTH 630 ft
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Corehole V-5B (redtill)

Location: Bland Co.; Hutchinson Rock, Va., 7.5 mirlute quadrangle; approximately 
5 ft east of corehole V-5.

Coordinates: Latitude 37°00'19"N Longitude 81°24'06"W

Altitude: 2,380 ft Drilled depth: 76 ft 8 in

Dip of strata: Approximately 30° throughout corehole

Date drilled: October 26, 1983

Core description: K. J. Englund and R. E. Thomas

Unit 
Number

1. 

2.

3. 

4.

5. 

6. 

7.

8. 

9.

Description

LOWER MISSISSIPPIAN
Price Formatio 

Soil and weathered rock (casting set-no core

Shale nedium-light gray, silty, few slicken 
contor ?d bedding ...........................

Shale, medium- to dark-gray, carbonaceous...

Underclay, medium-gray, silty in basal 6 in.
C 1 1l/nV'CST>G"lHoG* 1^3 Q O <y T* £3 H f5 Q £3 T>1*1 1 T"* t" 1 \7

Shale, medium-dark- to dark-gray, carbonaceo 

Underclay, medium-gray, few rootlets; base g

Shale, medium-gray, silty, few slickensided 
bedded ; base grades .........................

Shale, medium-gray, poorly bedded; base grad 

Underclay, medium-dark- to dark-gray ........
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

10. Siltstone, medium-gray, poorly bedded............................. 0 8
(38 2)

11. Shale, black, carbonaceous, contains scattered coal laminae, highly
sheared........................................................... 1 8

(39 10)

12. Siltstone, medium- to medium-dark-gray, poorly bedded; base
grades............................................................ 1 2

(41 0)

13. Underclay, dark-gray, carbonaceous................................ 0 4
(41 4)

14. Coal, dull attritus, impure....................................... 0 3
(41 7)

15. Shale, dark-gray- to black, carbonaceous, poorly bedded........... 0 2
(41 9)

16. Coal, dull attritus, impure....................................... 0 3
(42 0)

17. Shale, dark-gray, very carbonaceous, poorly bedded................ 0 7
(42 7)

18. Coal, bright attritus............................................. 0 3
(42 10)

19. Shale, dark-gray, carbonaceous.................................... 0 6
(43 4)

20. Coal, bright attritus............................................. 0 3
(46 8)

21. Sandstone, medium-gray, very fine- to fine-grained, contains 40
percent quartz, few coal laminae; base sharp...................... 3 1

(46 8)

22. Shale, medium-gray, silty, contains 5 percent medium light-gray
Siltstone laminae, irregularly bedded; base sharp................. 0 5

(47 1)

23. Sandstone, medium-light-gray, fine-grained, contains 40 percent 
quartz, few aedium-dark-gray shale laminae and clasts; base 
sharp............................................................. 1 2

(48 3)

24. Shale, medium-gray, silty, abundant coal laminae, poorly bedded... 5 0
(53 3)
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Unit Thickness 
Number Description (Depth)

25. 

26.

27. 

28.

29.

30. 

31.

32.

33.

34.

35. 

36.

37. 

38. 

39.

ft 

Shale, medium-gray, silty, irregularly beddecj; base grades
^ v*t j

Sandstone, medium-light-gray, very fine graii 
percent quartz, 20 percent medium-gray silts 
bedded ......................................

Siltstone, medium-gray, micaceous, poorly be<
jFicQi~l"it~\7* Ha Q*» chair* . . ..............

Sandstone, light- to medium-light-gray, medii 
50 percent quartz, 20 percent feldspar, abun
1 am T n o f*   It 'a o a o Vi o T* T^

Shale, medium-gray, silty, poorly bedded, po<

Siltstone, medium-gray, poorly bedded; base \ 

Shale medium-gray, silty; base grades. ......

Siltstone, medium-gray, contains 5 percent m
tTA >«TT f ~1 "T\ & ty T* Q T Y"1 £* /I Gi5T>f1c^r*T"l^ 1 iSTTI T T"l SJ ̂

Shale, dark-gray to black, contains scattere 

Underclay, dark-gray to black, silty, very c

Coal , impure , sheared .......................

Underclay, dark-gray, silty, carbonaceous...

Coal, bright attritus. ......................

Underclay, dark-gray, silty. ................

Coal , mostly bright attritus ................
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Unit Thickness 
Number__________________________Description_________________________(Depth)

ft InT

40. Underclay, dark-gray, silty, few siderite modules; base grades.... 0 2
(72 3)

41. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, scattered dark-gray shale laminae,
thin bedded....................................................... 4 5

(76 8)

BOTTOM OF HOLE 
TOTAL DEPTH 76 ft 8 in
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Corehole: V-5 continued
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Corehole: V-5 continued 
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Corehole: V-5 continued 
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DETAIL LOG

Coreh61e: V-5 Logging Speed: 5 ft/min Time Constant: 1

Depth High.Resolution 
(ft) (0-450 counts

176

Density 
per second)



Corehole V-6

Location: Wythe County; Crockett, Va., 7.5 minute quadrangle; approximately 2 mi 
southeast of Browns Peak between Dry and Hutson Branches of Reed Creek. 
Accessible by unimproved road which extends northward from State Route 
680.

Coordinates: Latitude 36°58 t 03"N Longitude 81°13'45"W 

Altitude: 2,731 ft Drilled depth: 885 ft

Dip of strata: Approximately 20° to a depth of 270 ft, decreasing to 10° to depth 
of 630 ft, and then gradually decreasing to horizontal at the 
bottom of the corehole.

Date drilled: October 20, 1982 to November 3, 1982

Core description: K.J. Englund, R.E. Thomas, J.F. Windolph, Jr., and J.O. Maberry II

Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

LOWER MISSISSIPPIAN SERIES 
Maccrady Shale

1. Soil and weathered rock (casing set - no core recovered).......... 60 0
(60 0)

2. Mudstone, greenish-gray, mottled grayish-red, weathered
brownish-gray in part, slightly silty; base grades. ............... 1 8

(61 8)

3. Mudstone, moderate-red to moderate-reddish-brown, silty,
fractured......................................................... 6 11

(68 7)

4. Mudstone, reddish-brown, mostly weathered brownish-gray,
silty; base grades................................................ 1 1

(69 8)

5. Sandstone, moderate-reddish-brown, very fine to fine-grained,
contains 45 percent quartz, thin-bedded, base grades.............. 1 4

(71 0)

6. Mudstone, medium-light-gray, silty................................ 3 10
(74 10)

7. Mudstone, medium-yellowish-brown, silty, base grades.............. 1 2
(76 0)

8. Mudstone, medium-light-gray, silty, contains thin vuggy zone
2 ft below top, faintly bedded; base grades....................... 3 8

(79 8)
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Unit Thickness 
Number Description (Depth)

9.

10. 

11. 

12. 

13. 

14. 

15. 

16.

17. 

18. 

19. 

20.

21. 

22.

23.

ft

Mudstone, greenish-gray to medium-gray, mottled grayish-red, 
contains 0.25 in. thick dark-gray carbonaceous shale at top,

Mudstone, medium-light-gray, mottled green, 

Mudstone, light-greenish-gray, mottled grayi

Plavotrin^ 1"i o-h t"  o> T*c*on"ich  o-yav* T^acc* £>T*i>r?oc

Claystone, light-greenish-gray, mottled gray 

Claystone, light-greenish-gray; base grades 

Claystone, dark-gray, carbonaceous, faintly 

Claystone, light-greenish-gray, few root sli
OT*arl £* c * »

Price Formatio 

Shale, medium-gray, poorly bedded; base grad

Shale, dark-gray, carbonaceous, unevenly bed

Shale, black, very carbonaceous, contains fe

i 

Underclay, medium-light- to medium-gray, sil

Mudstone, medium-light-gray, silty, abundant

Siltstone, light-gray, mottled light-greenis 
faintly bedded; base grades abruptly ........

Shale, dark-gray, carbonaceous; base grades 

178

(81

vuggy> base grades.... 1 
(82

sh-red; base grades... 1 
(84

...................... 2
(86 

^Lsh-red............... 1
(88

(88 

bedded................ 0
(88

cks at top; base 
...................... 4

(93

n

PC ................... 1

(94 

ded................... 1
(96

w coal laminae. ....... 0
(96

ty, few rootlets; 
...................... 1

(97

vugs; base grades.... 1 
(99

h-gray, few vugs, 
...................... 6

(105 

abrupt ly .............. 0
(105

in.

7 
3)

6 
9)

11 
8)

0 
8)

4 
0)

5 
5)

1 
6)

9 
3)

7 
10)

4 
2)

3 
5)

5 
10)

6 
4)

4 
8)

1 
9)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

24. Shale, medium-light-gray, silty, contains 5 percent light-gray
siltstone laminae; base grades.................................... 2 2

(107 11)

25. Sandstone, medium-light-gray, very fine grained, silty, contains 
45 percent quartz, 10 percent dark-gray shale laminae, thin- 
bedded ............................................................ 0 3

(108 2)

26. Shale, black, very carbonaceous, abundant coal laminae............ 0 0.5
(108 2.5)

27. Shale, medium-gray, silty, poor fissility; base grades abruptly... 3 6.5
(111 9)

28. Sandstone, light-gray, very fine grained, contains 45 percent
quartz; base sharp................................................ 0 2

(111 ID

29. Shale, medium-gray, evenly bedded, fair fissility; base grades
abruptly.......................................................... 3 6

(115 5)

3 Shale, black, very carbonaceous, poor fissility; base grades
abruptly.......................................................... 0 3

(115 8)

31. Shale, medium-gray, fair fissility; base grades................... 1 0
(116 8)

32. Siltstone, medium-light-gray, thin-bedded; base grades............ 0 10
(117 6)

33. Sandstone, light-gray, grades to medium-dark-gray at base,
contains 50 percent quartz, few coal laminae in basal 6 in. .*.... 4 0

(121 6)

34. Siltstone, medium- to dark-gray, contains 20 percent dark-gray
carbonaceous shale laminae, thin and evenly bedded; base grades... 2 6

(124 0)

35. Shale, black, very carbonaceous................................... 0 1
(124 1)

36. Shale, dark-gray, carbonaceous, contains 10 percent medium- 
gray siltstone laminae, few rootlets in top 9 in.; base grades.... 5 0

(129 1)

37. Shale, black, very carbonaceous, contains 20 percent coal
laminae........................................................... 0 2

(129 3)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

38. Siltstone, medium-gray, few rootlets in top 6 in.; base grades.... 2
(131

39. Shale, medium-gray, silty; base grades........................

40. Siltstone, medium-gray, thin-bedded, poor fi$sility...........

41. Shale, black, very carbonaceous, poor fissility...............

42. Coal, impure, contains 50 percent dark-gray Carbonaceous shale

3 
(134

1 
(135

3 
(138

laminae,

43. Underclay, medium-dark-gray, few rootlets 0 
(139

44. Shale, black, very carbonaceous, contains scattered coal 
laminae.................................................

45. Underclay, medium-dark-gray, plastic, scattered rootlets and 
root slickensides........................................... 0 

(142

46. Coal, impure...................................................... 0
(142

47. Siltstone, grayish-black, argillaceous............................ 0
(142

48. Shale, black, very carbonaceous, contains scattered coal laminae.. 0
(142

49. Shale, black, very carbonaceous, poor fissility.......

50. Underclay, medium-dark-gray, few rootlets; base grades

51. Shale, black, very carbonaceous, poor fissility................... 0 10
(147 1)

52. Coal, mostly bright attritus, highly fractured

53. Coal, impure..............................

180

1 
(144

2 
(146

0 
(147

0 
3)

0 
3)

2 
5)

2 
7)

0 3 
(138 10)

5 
3)

2 2 
(141 5)

7 
0)

1.5 
1-5)

4.5 
6)

2 
8)

4 
0)

3 
3)

5 
6)

0 1.5 
(147 7.5)



Unit Thickness 
Number_____________________________Description__________________________________(Depth)

ft in.

54. Coal, mostly bright attritus, high fractured...................... 0 3.5
(147 11)

55. Shale, black, very carbonaceous................................... 0 2
(148 1)

56. Siltstone, dark-gray, carbonaceous, few rootlets.................. 0 7
(148 8)

57. Shale, black, very carbonaceous, contains 30 percent light- 
gray siltstone laminae, bioturbated from 1 ft to 1 ft 6 in. 
above bas e........................................................ 8 5

(157 1)

58. Shale, black, very carbonaceous, contains 40 percent light- 
gray siltstone laminae, evenly bedded............................. 5 0

(162 1)

59. Shale, black, very carbonaceous, evenly bedded, fissile........... 4 4
(166 5)

60. Siltstone, medium- to dark-gray, thin-bedded; base grades......... 0 5
(166 10)

61. Shale, dark-gray to black, carbonaceous, contains 5 percent
medium- to dark-gray siltstone laminae, evenly bedded............. 7 1

(173 11)

62. Shale, black, very carbonaceous................................... 0 8
(174 7)

63. Underclay, medium-dark-gray, few rootlets......................... 1 2
(175 9)

64. Shale, black, very carbonaceous, contains 20 percent light- 
gray siltstone laminae, evenly bedded............................. 0 8

(176 5)

65. Shale, medium-gray, poor fissility; base grades................... 2 9
(179 2)

66. Shale, black, very carbonaceous, poor fissility................... 0 8
(179 10)

67. Coal, bright attritus, highly fractured........................... 0 9
(180 7)

68. Shale, medium-dark-gray, contains 5 percent medium-gray
siltstone laminae, evenly to poorly bedded; base grades. .......... 3 9

(184 4)

181



Unit 
Number Description

69. 

70. 

71. 

72.

74.

75. 

76. 

77.

78.

79. 

80. 

81. 

82.

Shale, dark-gray to black, carbonaceous, con 
medium-gray siltstone laminae, few coal lami

Siltstone, medium-dark-gray, scattered black 
crossbedded in part, thin and evenly bedded.

Sandstone, medium-light-gray, very fine to f 
contains 40 percent quartz, thin-bedded; bas

Shale, dark-gray, contains 20 percent light-, 
grained sandstone laminae 2 ft 7 in. below t

Shale, black, very carbonaceous, contains sc,

Underclay, medium-gray, abundant rootlets; b 

Shale, dark-gray to black, evenly bedded, fi 

Shale, medium- to medium-dark-gray, evenly b

Sandstone, medium- to medium-dark-gray, fine 
contains 50 percent quartz, scattered quartz 
vertical fractures, thick-bedded to massive;

Coal, bright attritus, sheared. .............

Underclay, medium-dark-gray, contains scatte 
siltstone laminae, scattered coal laminae, a

182

Thickness 
(Depth)

tains 5 percent
H Q o "T TI 1r\Zk c a 1 A "l Tl

shale laminae,

Lne-grained,

;ray very fine 
jp , unevenly

ittered coal

3C£* &7*.£ir1 A CJ . ..........

ssile; base grades... 

idded, fissile;

- to medium-grained, 
- and calcite-f illed

red medium-gray 
jundant rootlets;

ft 

5
(189 

. 3
(193 

0
(193 

0
(194 

1
(195 

0
(195 

0
(196

4 
(201

4
(205 

. 13
(219 

0
(219

0
(219 

1
(221

1
(222

in.

0 
4)

8 
0)

6 
6)

11 
5)

2 
7)

1 
3)

9 
3)

9 
2)

4 
6)

6 
0)

3 
3)

8
11)

4 
3)

6 
9)



Unit 
Number Description

83. 

84.

85. 

86.

87. 

88. 

89. 

90. 

91.

92. 

93.

94. 

95. 

96.

Siltstone, medium-dark-gray, scattered rootlets; base grades...

Shale, dark -gray, carbonaceous, some slickensided surfaces, 
few rootlets, poor fissility. ..................................

Coal , bright attritus , fractured ...............................

Sandstone, light- to dark-gray, very fine to fine-grained, 
contains 45 percent quartz, few rootlets; base sharp and
1 T'T'l^O'll 1 S> T*

Shale, dark-gray to black, carbonaceous, few slickensided
oiiT*rO/"l oc ^ni'l f*rt/"\^lQ^o* r\ 1 o A o ri *a v* »\

Shale, medium-dark-gray, carbonaceous, silty, few slicken-
CTfiQfi O11T"i1r*OC ATTOnl^T r\ A iHi'l^/l il^T* r"loO~l1l^^T. f\ 1 f* A C1 \°\ 1  »  i^

Sandstone, light-gray, fine- to medium-grained, contains 50

Shale, medium-dark- to dark-gray, few slickensided surfaces, 
evenly bedded ..................................................

Shale, black, very carbonaceous, few slickensided surfaces,
OTTO TlT^T T^O/IHoH "F"^GG"fTo* Vl£3 Q O OfSlfloG

Shale, medium-dark-gray, abundant coal laminae and slicken 
sided surfaces, poor fissility. ................................

Coal , dull attritus , sheared , impure ...........................

Q"iTf"ot*^Tio /1o T"t    crfcsTT r^csfT^^nor^o/^no olir^T^onoHf/^o/^ onT""F£3r*OG

OV»cjT(3 T"%lijr*lr if£iT*\7 r»iST"X/^r^cir»o^nG

Thickness 
(Depth)

ft 

1
(224 

2
(226 

0
(227 

0
(227 

1
(229

4
(233 

4
(237 

2
(240 

3
(243 

3
(247 

6
(253 

0
(253

1
(254 

0
(254

in.

3 
0)

10 
10)

3
1)

9
10)

4 
2)

7 
9)

0 
9)

4 
1)

1 
2)

10 
0)

0 
0)

3 
3)

1 
4)

6 
10)
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Unit 
Number Description

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

Thickness 
(Depth)

Coal, dull to bright attritus, mostly impurei, highly sheared.....

- Shale, black, very carbonaceous, abundant coal laminae, few
slickensided surfaces, poor fissility .......

Coal, bright, highly sheared, partly impure.

Underclay, dark-gray, very carbonaceous, abundant rootlets. ......

Coal , impure , highly sheared ................

Shale, black, carbonaceous, contains 40 perc
siltstone laminae, bioturbated ..............

Coal, Lower split of Merrimac coal zone, mos

.ent light-gray

tly bright
attritus his?hlv sheared

Core loss, see corehole V-6B (redrill) ........... ..............

Shale, dark-gray, very carbonaceous, few slijckensided
Q 1 1 T* "F 3 r* ̂  Q TiCl l"lT*'F"iGQ"?~!'i't~'\7 . . . . *. - . . . . * . . * . . .......

Sandstone, light-gray, very fine to fine-grained, contains
65 percent quartz, scattered dark-gray shale^ laminae, thin-
to thick-bedded .............................

Shale, dark-gray, evenly bedded; base sharp.

Sandstone, light-gray, fine-grained, contair
few dark -gray shale laminae, thin-bedded; be

Siltstone, medium-light-gray, contains few c
1 £9 m *?f^53O I" r"V 1 f^ ̂  r\ £1 /*! 1*1 O 1*1 * t\ 3 O O G n O "f"T^

Sandstone, light-gray, very fine to fine-gr*
40 percent quartz, scattered high-angle fra<

184

is 40 percent quartz,

ark-gray shale

lined, contains
tures, thin-

ft

1
(255

0
(256

0
(257

0
(257

0
(258

1
(259

3
(262

4
(266

0
(266

1
(268

0
(269

1
(270

0
(270

0
(271

in.

1
11)

7
6)

9
3)

7
10)

2
0)

0
0)

0
0)

5
5)

4
9)

11
8)

5
1)

0
1)

4
5)

8
1)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

111. Shale, medium-dark-gray, evenly bedded; base sharp................ 0 4
(271 5)

X

112. Sandstone, light-gray, very fine to fine-grained, contains 
40 percent quartz, few dark-gray shale laminae, thin- to 
thick-bedded; base sharp.......................................... 1 11

(273 4)

113. Shale, medium-dark-gray, silty, contains 40 percent medium- 
gray siltstone laminae, fissile, unevenly bedded; base sharp...... 1 7

(274 11)

114. Sandstone, light- to medium-light-gray, very fine grained, 
contains 50 percent quartz, 10 percent dark-gray shale 
laminae, slightly burrowed, thin-bedded........................... 1 5

(276 4)

115. Shale, medium-dark-gray, contains 30 percent light-gray
siltstone laminae, evenly bedded, fissile......................... 1 2

(277 6)

116. Shale, black, very carbonaceous, contains 30 percent coal
laminae........................................................... 0 4

(277 10)

117. Sandstone, light-gray, fine-grained, micaceous, contains
50 percent quartz, few quartz-filled high-angle fractures,
crossbedded, massive; base sharp.................................. 31 11

(309 9)

118. Shale, dark-gray, very silty in top 1.5 in., slightly burrowed
evenly bedded; base grades........................................ 0 4

(310 1)

119. Sandstone, light-gray, fine-grained, contains 50 percent 
quartz, 10 percent medium-gray siltstone laminae in top 
7 in., thin- to thick-bedded; base sharp.......................... 3 3

(313 4)

120. Shale, medium- to medium-dark-gray, silty, sandy from 5 in.
to 8 in. below top, evenly bedded................................. 1 1

(314 5)

121. Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 40 percent quartz, 10 percent medium-gray siltstone 
laminae, abundant large medium-dark-gray shale clasts in basal 
4 in., thin-bedded................................................ 1 0

(315 5)

122. Shale, medium-dark-gray, slightly silty, evenly bedded;
base grades....................................................... 0 9

(316 2)
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Unit 
Number Description

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

Sandstone, light-gray, very fine grained, cc
Quartz thin  bedded * base srades

Thickness 
(Depth)

ntains 40 percent

Shale, medium-dark-gray, evenly bedded; base

Sandstone, light-gray to light-brownish-gray
fine-grained, contains 40 percent quartz, fe
hish  a.nffle fractures * base charts

Shale, medium-dark-gray, contains 30 percent
stone and very fine grained sandstone lamina

-

Sandstone, light-gray, very fine to fine-gra
40 percent quartz, thin-bedded. .............

CV* a 1 o TTio/1 1 tiTTi "*1! a Y*lf - c*Y*a\7 £>^»£snl\7 T^o/^rlo^* T^a G c

sharp. ............

r , very fine to
.w calcite-f illed

light-gray silt-

ined, contains

Sandstone, light-gray, ve r fine to fine-grajined, contains
45 percent quartz, 10 per Hit medium-gray sh
stone laminae in top 2 ft j in., scattered c
clasts up to 1 in. in dis ter in top 11 ft
bedded to massive; base & ,rp. ..............

Shale, medium-dark-gray, contains 30 percent
siltstone and very fine greined sandstone Is

ale and silt-
ark-gray shale
6 in. , thick-

light-gray,
ininae,

Siltstone, medium-gray, finely micaceous, e\
1^ O G O G M £1 T*T*1

Sandstone, light-gray, fine-grained, contaii
quartz, abundant dark-gray shale clasts in
"f O T*7 1 Q 1* & A GTrf*lOT*Tt*Q ^* "1 £1 G f~ G TTfl £3 G G T T 7 O

Shale, medium-dark-gray, silty, contains 30
gray siltstone and very fine grained sands to
bedded ; base sharp . .........................

Sandstone, light-gray, fine-grained, micaceo
40 percent quartz, few pyrite-f illed high-a::
TO ̂3 G G 1 T7O * f*\ ^ G O C i\ Q 1* T^

186

enly bedded;

s 50 percent
>asal 7 in. ,

percent light-
ne beds , unevenly

us , contains
igle fractures,

ft

0
(316

0
(316

1
(317

0
(317

0
(317

0
(318

1 ?
(330

1
(331

1
(332

3
(336

1
(337

5
(343

in.

1
3)

1
4)

2
6)

4
10)

1
11)

2
1)

2
3)

2
5)

1
6)

9
3)

4
7)

9
4)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

135. Shale, medium-dark-gray, silty, slightly burrowed,
evenly bedded; base grades abruptly............................... 0 5

(343 9)

136. Sandstone, white to light-gray, fine- to coarse-grained, 
contains 45 percent quartz, few quartz granules, abundant 
dark-gray shale clasts, slightly burrowed, thick-bedded........... 0 6

(344 3)

137. Sandstone, light-gray, very fine to fine-grained, contains 
45 percent quartz, few pyrite-filled fractures, massive; 
base sharp........................................................ 16 11

(361 2)

138. Shale, dark-gray, evenly bedded, fissile; base sharp.............. 0 7
(361 9)

139. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, thin- to thick-bedded; base sharp.............. 1 11

(363 8)

140. Shale, medium-dark-gray, evenly bedded; base sharp................ 0 6
(364 2)

141. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, thin-bedded; base grades....................... 0 1

(364 3)

142. Shale, medium-dark-gray, silty, evenly bedded; base sharp......... 0 1
(364 4)

143. Sandstone, light-gray, very fine to fine-grained, contains
45 percent quartz, thick-bedded; base sharp....................... 1 5

(365 9)

144. Shale, medium-dark-gray, contains 20 percent light-gray
siltstone and very fine-grained sandstone laminae, evenly
bedded; base sharp................................................ 2 3

(368 0)

145. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, few dark-gray shale laminae, thin-bedded;
base sharp........................................................ 0 4

(368 4)

146. Shale, medium-dark-gray, evenly bedded; base sharp................ 0 1
(368 5)

147. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, few dark-gray shale clasts in basal 2 in.;
base sharp........................................................ 0 11

(369 4)
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Unit 
Number Description

148. 

149.

150. 

151. 

152. 

153.

154.

155. 

156.

157.

Shale, medium-dark-gray, evenly bedded; base

Sandstone, light-gray, very fine to fine-gra 
50 percent quartz, abundant quartz granules 
to 2 ft 5 in. below top, few quartz granules 
thin- to thick -bedded; base grades. .........

Conglomerate, light-gray, contains abundant 
granules and pebbles up to 0.125 in. in diam 
grained sandstone matrix, well sorted; base

Sandstone, light-gray, fine-grained, contain 
quartz , few quartz granules and pebbles in b
TO a G G "f TTO   "K £) G O O T* G H O G

Conglomerate, white to light-gray, contains 
granules and pebbles up to 0.125 in. in diam 
grained sandstone matrix; base sharp. .......

£ idstone, light-gray, fine-grained, micaceo 
p -cent quartz, scattered quartz granules fr 
9 _n. above base, scattered dark and light m
t" 1*1 T r*\f   "Ko/^ f% O/1 t" t*\ Ttia GGT^TCk* VN^) G O &T"5I^OG

Conglomerate, light-gray, contains abundant 
pebbles up to 0.5 in. in diameter and sideri 
2 in. in diameter, very fine to fine-grained

Sandstone, light-gray, fine-grained, contain 
quartz, bioturbated; base grades. ...........

Sandstone, light-gray, fine-grained, contain 
quartz, thick -bedded to massive; base grades

Sandstone, light- to mediuia-light-gray , very 
grained, contains 40 percent quartz, 20 perc 
light-gray siltstone laminae, scattered calc 
high-angle fractures, abundant dark -gray sha 
siderite clasts in basal 4 in., thin- to thi

Thickness 
(Depth)

oV» O Y*T^ -

Lned, contains 
rrom 2 ft 2 in. 
in basal 10 in. ,

*hite quartz 
*ter, fine- 
sharp. ..............

3 50 percent 
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abundant quartz 
5ter, fine-
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om 7 in. to 1 ft 
Lneral grains,

well rounded quartz 
te clasts up to 
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fine to fine- 
ent medium- 
ite-filled 
le and large 
ck -bedded ...........
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Unit Thickness 
Number___________________________Description_______________________________(Depth)

ft in.

158. Sandstone, light-gray, fine-grained, contains 50 percent quartz,
thick-bedded to massive; base sharp............................... 3 10

(439 6)

159. Shale, black, very carbonaceous................................... 0 1.5
(439 7.5)

160. Siltstone, dark-gray, bioturbated; base grades abruptly........... 0 9.5
(440 5)

161. Sandstone, light-gray, very fine to fine-grained, contains 40 
percent quartz, 15 percent dark-gray shale laminae, slightly 
burrowed; base sharp.............................................. 1 1

(441 6)

162. Sandstone, light-gray, mottled light-brownish-gray in top
5 in., fine-grained, contains 45 percent quartz; base sharp....... 1 9

(443 3)

163. Shale, medium-dark-gray, contains 30 percent light-gray silt- 
stone and very fine grained sandstone laminae, evenly bedded...... 0 8

(443 11)

164. Sandstone, light-gray, very fine to fine-grained, contains 
50 percent quartz, 10 percent dark-gray shale laminae in 
top 1 ft 9 in., thin- to thick-bedded; base sharp and uneven...... 4 2

(448 1)

165. Shale, dark-gray, contains 20 percent light-gray very fine
grained sands tone lenses; base uneven............................. 0 2

(448 3)

166. Conglomerate, light-gray, contains abundant well rounded 
quartz pebbles up to 0.25 in. in diameter, few siderite 
and dark-gray shale clasts up to 1 in. in diameter; base 
sharp............................................................. 0 4

(448 7)

167. Sandstone, light-gray, very fine to fine-grained, contains 
45 percent quartz, 10 percent dark-gray shale lenses up to
0.5 in. thick, bioturbated, thin- to thick-bedded; base sharp..... 4 4

(452 11)

168. Shale, medium-dark- to dark-gray, contains 30 percent light- 
gray siltstone and very fine to fine-grained sandstone 
lenses, bioturbated in top 1 ft 5 in., thin-bedded................ 3 9

(456 8)

169. Sandstone, light-gray, very fine to fine-grained, contains 
40 percent quartz, few pyrite-filled vertical fractures 
thin-bedded; base grades.......................................... 0 6

(457 2)
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Unit 
Number Description

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

Thickness 
(Depth)

Sandstone, light-gray, very fine grained, contains 40 percent
quartz, 30 percent medium-dark-gray shale laminae, few pyrite-
filled vertical fractures, thin-bedded; base

Sandstone, light-gray, fine-grained, contain
quartz, few pyrite-f illed vertical fractures
 f-fk mocoi'XT^s* V%aod c Vi a Y* f*

Shale, medium-dark-gray, unevenly bedded; ba

Sandstone, light-gray, fine-grained, contain
quartz, few pyrite-f illed vertical fractures
V\ Q O O G Vl Q Y* "T^

Shale, dark-gray, contains 25 percent light-

i <>7* Q /I Ck C

is 40 percent
, thick-bedded

se sharp. ...........

s 50 percent
, massive;

gray siltstone
and very fine grained sandstone laminae, evenly bedded;

Sandstone, light-gray, fine-grained, contain
quartz , 5 percent dark-gray shale laminae in
thin- to thick-bedded .......................

Shale, medium-dark- to dark-gray, contains 3

s 50 percent
top 11 in. ,

0 percent medium-
f\ a T\f --»oi T"p v Q"i1l"Q^T^'n^ H£>HQ £>\7pn1v lM>Hr1pH....J..*...... ...........

Sandstone, light-gray, very fine to fine-gra
percent quartz, 10 percent dark -gray shale ;
in top 8 in., thick-bedded to massive; base

Sandstone, light-gray, very fine to fine-grs
percent quartz, 10 percent dark-gray shale '.
burrowed , contorted bedding .................

Sandstone, light-gray, fine-grained, contaii
*"T 1 1 O T* ir *7 fn f3 C C: T T, J" O * T\ £)GO G r> S3 T""T>

Siltstone, medium-light- to light-gray, coni
dark-gray shale and light-gray very fine gr;
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Unit Thickness 
Number__________________________Description________________________(Depth)

ft in.

181. Shale, black, very carbonaceous, silty, contains few scattered 
white quartz granules and pebbles up to 0.5 in. in diameter; 
base sharp........................................................ 0 9

(495 11)

182. Siltstone, medium-gray, sandy in top 5 in., faintly bedded,
massive; base grades.............................................. 4 8

(500 7)

183. Conglomerate, medium-gray, contains abundant well-rounded 
white quartz pebbles up to 0.5 in. in diameter, siltstone 
matrix............................................................ 0 2

(500 9)

184. Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, 30 percent medium-dark-gray shale laminae 
and beds, slightly burrowed, evenly bedded; base grades........... 3 10

(504 7)

185. Sandstone, light-gray, very fine to fine-grained, contains 40 
percent quartz, 10 percent dark-gray shale laminae, 0.5 in. 
thick siderite clast at 11 in. below top, few vertical 
fractures; base sharp............................................. 1 5

(506 0)

186. Shale, dark-gray, carbonaceous, contains 10 percent medium- 
light-gray very fine grained sandstone laminae, evenly 
bedded; base grades abruptly...................................... 1 4

(507 4)

187. Sandstone, light-gray, fine-grained, contains 50 percent quartz,
massive; base sharp............................................... 2 7

(509 11)

188. Sandstone, light-gray, very fine to fine-grained, contains 
45 percent quartz, 10 percent medium-gray shale laminae and 
lenses, massive; base grades...................................... 7 9

(517 8)

189. Sandstone, light-gray, fine-grained, contains 50 percent quartz, 
scattered quartz granules and pebbles in basal 1 ft 6 in.; 
base grades....................................................... 5 10

(523 6)

190. Conglomerate, white to brownish-gray, contains abundant 
quartz pebbles up to 0.25 in. in diameter, scattered 
siderite clasts up to 0.5 in. in diameter, fine-grained 
sandstone matrix; base sharp. ..................................... 0 4

(523 10)
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Unit
Number

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

Description

Shale, dark-gray, evenly bedded; base grades

Sandstone, medium-light-gray, very fine grai
50 percent quartz, few dark-gray shale clast
below top and in basal 2 in., thin-bedded...

Sandstone, light-gray, fine-grained, contain
quartz, few pyrite- and calcite-f illed verti
TTISI Q G *1 VP * Hi3Q^ QVloT"n .  . . ... -.._.

Shale, dark-gray, contains 10 percent light-
and very fine to fine-grained sandstone lami
hiiT"Y*o \J&A (*\7&T'i 1 v K^flH^H* Hac^ QV»a T"n ..

Sandstone, light-gray, very fine to fine-gra
40 percent quartz, thin-bedded; base sharp..

Shale, medium- to dark-gray, contains 30 per
siltstone and very fine to fine-grained sand
evenly bedded ; base sharp ...................

Sandstone, light-gray, very fine to fine-gra
40 percent quartz, thin-bedded; base sharp..

Shale, dark-gray, evenly bedded; base grades

Sandstone, light- to medium-light-gray, silt;
to fine-grained, contains 40 percent quartz;

Siltstone, medium-light-gray, contains 30 pe

Sandstone, light-gray, very fine to fine-gra
contains 40 percent quartz , 20 percent dark-
siltstone beds, slightly burrox^ed; base shar

Sandstone, light-gray, very fine to fine-gra
40 percent quartz, 45 percent dark-gray shal
beds, thin- to thick-bedded; base sharp.....
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Unit Thickness 
Number_____________________Description______________________________(Depth)

ft in.

203. Sandstone, light-gray, very fine to fine-grained, contains 
40 percent quartz, 10 percent dark-gray shale laminae, 
slightly burrowed, thin- to thick-bedded; base grades............. 4 7

(564 0)

204. Shale, medium-dark to dark-gray, contains 20 percent
light-gray very fine grained sandstone laminae, slightly
burrowed, evenly bedded; base grades.............................. 0 5

(564 5)

205. Sandstone, light- to medium-light-gray, very fine to fine 
grained, contains 40 percent quartz, 15 percent medium- 
dark to dark-gray shale and siltstone laminae; base grades........ 2 7

(567 0)

206. Shale, medium-dark to dark-gray, contains 20 percent light- 
gray siltstone and very fine grained sandstone laminae, 
evenly bedded..................................................... 0 10

(567 10)

207. Sandstone, light-gray, fine-grained, contains 50 percent 
quartz, 1 in. siderite bed 8 in. below top, abundant 
invertebrate fossil fragments from 3 ft 4 in. to 3 ft 6 in. 
below top, thin- to thick-bedded.................................. 6 6

(574 4)

208. Sandstone, light- to medium-light-gray, very fine grained, 
silty, contains 50 percent quartz, 20 percent dark-gray 
shale and siltstone laminae, bioturbated.......................... 3 7

(577 11)

209. Conglomerate, light-brownish-gray, contains abundant
siderite clasts and white quartz pebbles up to 1 in. in
diameter, siltstone matrix; base sharp............................ 0 3

(578 2)

210. Shale, medium-dark-gray, silty, contains few light-gray
sands tone laminae, evenly bedded.................................. 0 2

(578 4)

211. Sandstone, light-gray, very fine grained, contains 40 percent
quartz; base sharp................................................ 0 1

(578 5)

212. Shale, medium-dark-gray, silty, few plant fragments; base sharp... 0 4
(578 9)

213. Sandstone, light-gray, very fine to fine-grained, contains 
40 percent quartz, few medium-dark-gray shale clasts; base 
grades abruptly................................................... 0 9

(579 6)
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Unit 
Number

214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224.

225.

Description

Shale, dark-gray, silty, evenly bedded; base

Sandstone, light-gray, very fine to fine-gra:
40 percent quartz, abundant medium-dark-gray
from 5 in. to 8 in. below top, thin-bedded; 1

Shale, dark-gray, slightly silty; base sharp

Sandstone, light-gray, fine-grained, contain
quartz, abundant invertebrate fossils from 6
7 "Ft" ^ "in* Kol r*tj" tr^n 'ma GGIITO* Ka co oTiaH^G* .J. u *J J. Li * U C -L w W L. \J LJ } ilia. O O -i. V C } U CL O C ft *- <*** CO**

Sandstone, light- to medium-light-gray, fine
40 percent quartz, abundant invertebrate fos

Conglomerate, medium-light-gray, contains ab
quartz granules, fine-grained sandstone matr

Shale, medium-dark-gray, contains 40 percent
stone laminae, slightly burrowed, evenly bed(

Sandstone, medium-light-gray, very fine graii
percent quartz, scattered dark -gray shale be<
thick in basal 10 in., thick-bedded. ........

Shale, medium-dark-gray, evenly bedded; base

Sandstone, medium-light-gray, very fine graii
40 percent quartz, 10 percent dark -gray shal<
thick  bedded * base sharo

Shale, medium- to medium-dark-gray, contains
light-gray siltstone and very fine grained s;

Sandstone, medium-light-gray, very fine graii
micaceous, contains 40 percent quartz, 30 pe:
gray shale beds, few siderite nodules, sligh
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

226. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, 5 percent medium-dark-gray shale 
laminae, scattered high-angle fractures, thin- to thick- 
bedded ; base sharp................................................ 4 6

(615 6)

227. Shale, medium-dark-gray, silty, evenly bedded; base sharp......... 0 4
(615 10)

228. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, few pyrite-filled near vertical
fractures, burrowed; base sharp................................... 0 9

(616 7)

229. Shale, dark-gray, carbonaceous, silty, slightly burrowed,
evenly bedded, fissile............................................ 0 8

(617 3)

230. Sandstone, light- to medium-light-gray, mottled brownish-gray 
from 2 ft to 2 ft 6 in. below top, very fine to fine-grained, 
contains 45 percent quartz; abundant siderite and dark-gray 
shale clasts and quartz granules from 3 ft to 3 ft 4 in. below 
top; few dark-gray shale beds from 5 ft 4 in. to 5 ft 8 in. below 
top, bioturbated in top 2 ft, thin- to thick-bedded; base grades.. 7 6

(624 9)

231. Conglomerate, contains abundant white quartz granules and 
pebbles, scattered siderite and dark-gray shale clasts, 
fine-grained sandstone matrix; base sharp......................... 0 6

(625 3)

232. Shale, medium- to medium-dark-gray, contains 30 percent light- 
gray siltstone and very fine grained sandstone laminae and 
beds, slightly burrowed, evenly bedded; base sharp................ 11 5

(636 8)

233. Sandstone, light-gray, fine-grained, contains 40 percent
quartz, thin-bedded; base sharp................................... 0 2

(636 10)

234. Siltstone, medium-light-gray, sandy, thin-bedded.................. 0 10
(637 8)

235. Shale, medium-dark-gray, contains 20 percent mediuin-light- 
gray siltstone and very fine grained sandstone laminae, 
slightly burrowed, evenly bedded; base grades..................... 1 6

(639 2)

236. Siltstone, medium-light-gray, contains 40 percent medium-dark- 
gray shale beds, scattered quartz granules in basal 4 in., 
burrowed, evenly bedded; base grades.............................. 3 5

(642 7)
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Unit 
Number Description

237.

238.

239.
.

240.

241.

242.

243.

244.

245.

246.

Thickness 
(Depth)

Conglomerate, medium-light-gray, contains abundant subrounded
to angular white quartz granules, few dark-gtay shale clasts,

Shale, medium-dark- to dark-gray, contains 2
gray very fine grained silty sandstone lamin

3 percent light-
ae, few siderite

nodules in top 1 in., slightly burrowed, evenly bedded; base
sharp .......................................

Sandstone, medium-light-gray, very fine grai
40 percent quartz, 10 percent dark -gray shal
below top, slightly burrowed, thin-bedded...

Shale, medium-dark-gray, contains 40 percent
stone and very fine grained sandstone lamina
part, evenly bedded; base grades. ...........

Sandstone, light- to medium-light-gray, very
contains 40 percent quartz, 20 percent mediui
shale and siltstone laminae, bioturbated, th
bedded ......................................

Shale, dark-gray, contains 10 percent light-
fTY*o~in^^ G£ST"i*'iot"/'^T"io T Qm *i T"i o o QtTOTil \f rv o^3 /\ o /ngrained odncis tune ia.ni.Ln.ac, cvcnj.y DCUQ.CQ   ...

Sandstone, medium-light-gray, very fine to f
finely micaceous, contains 40 percent quartz
"in T*^ii T* 1"   T^^co CTT"ia/^oQ

Shale, medium-dark-gray, evenly bedded; base

Sandstone, medium-light-gray, very fine to f
contains 40 percent quartz, few high-angle f
abundant invertebrate fossils from 10 in. to
"f" ^"O   \\ O <? O (»*OfiQG

Sandstone, medium-light-gray, very fine grai
contains 40 percent quartz, 20 percent dark-
laminae and lenses, few quartz-filled fractu
bur rowed , thin-bedded .......................

led, contains
2 laminae 4 in.

light-gray Silt-
2, bioturbated in

fine grained,
n-dark-gray
Ln and unevenly

?ray very fine

ine-grained,
, bioturbated

&T*arll3C . . ...
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res, slightly
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Unit Thickness 
Number___________________________Description_________________________(Depth)

ft in.

247. Shale, medium- to dark-gray, contains 25 percent light-gray 
siltstone and very fine grained sandstone laminae, bio- 
turbated in part, evenly bedded. .................................. 1 11

(670 6)

248. Sandstone, medium-light-gray, very fine to fine-grained, 
contains 40 percent quartz, 10 percent medium-dark-gray 
shale laminae, few medium-dark-gray shale clasts, slightly 
burrowed, thin- to thick-bedded................................... 1 10

(672 4)

249. Siltstone, medium- to medium-dark-gray, bioturbated; base
grades............................................................ 1 1

(673 5)

250. Sandstone, medium-light-gray, very fine grained, silty, 
contains 40 percent quartz, 20 percent medium-dark-gray 
siltstone and shale laminae, thin- to thick-bedded; 
base grades abruptly.............................................. 5 5

(678 11)

251. Underclay, medium-gray, contains abundant medium-light-gray 
siltstone laminae in top 8 in., abundant rootlets and root 
slicks, few quartz- and pyrite-filled fractures; base grades...... 8 i

(687 )

2'52. Siltstone, medium-gray, few fractures, contorted bedding;
base grades....................................................... 1 5

(689 0)

253. Underclay, medium-gray, abundant root slicks, few quartz- 
filled fractures; base grades..................................... 1 0

(690 0)

254. Siltstone, medium-gray, few rootlets, few quartz-filled
fractures, unevenly bedded; base grades abruptly.................. 2 4

(692 4)

255. Sandstone, medium-light-gray, fine- to medium-grained, con 
tains 60 percent quartz, few scattered dark-gray shale 
clasts, thin-bedded; base sharp................................... 0 7

(692 11)

256. Shale, medium-dark-gray, contains 30 percent medium-light- 
gray very fine grained sandstone laminae, evenly bedded, few 
contorted beds; base grades abruptly.............................. 0 5

(693 4)

257. Sandstone, medium-light-gray, sideritic and mottled brownish- 
gray in part, fine- to medium-grained, contains 50 percent 
quartz, thick-bedded; base sharp.................................. 1 1

(694 5)
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Unit
Number

258.

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

Thickness
Description

Sandstone, medium-light-gray, very fine to f
contains 50 percent quartz, thick -bedded; bs

Sandstone, medium-light-gray, very fine to f
contains 40 percent quartz, abundant siderit
to 0.5 in. in diameter; base sharp. .........

Sandstone, medium-light-gray, very fine grai
contains 40 percent quartz, slightly burrowe

Siltstone, medium-light- to medium-gray, fev
"FY"ari 1~iiY*£iQ Tin PVPTI "I v H^HH^H* Hac^ ^T*a^PQ

Ine-grained
ise sharp. ..........

ine-grained,
.e clasts up

ned, silty,
.d, mostly

 

» near-vertical

Sandstone, medium-light-gray, very fine to f
contains 40 percent quartz, slightly burrowe

Shale, medium-dark-gray, poor fissility; bas

ine-grained,
d, thin- to

f\ G V\ G 1* T"\

Sandstone, medium-light- to medium-gray, veijy fine to fine
grained, contains 40 percent quartz, few mec
shale clasts 5 in. below top, thick-bedded;

Shale, medium-dark-gray, evenly bedded; base

Sandstone, medium-light-gray, fine-grained,
percent quartz, abundant siderite and dark-g
clasts in basal 4 in., thin-bedded; base gr£

Sandstone, medium-light-gray, very fine to i
contains 40 percent quartz, few pyrite-fill<
vertical fractures, thick-bedded; base sharj
uneven . ....................................

Underclay, medium- to dark-gray, very carboi
few coal laminae, abundant rootlets, highly
omr\t*Q . . . . ....

Sandstone, dark -gray, very fine to medium-g:
contains 40 percent quartz, scattered rootL
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Unit
Number Description

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

Underclay, dark-gray, very carbonaceous, pyritic, contains
f OT.T T Tn T\1 1 Y* O /"* f~l i2 1 1 O T"l G O O f"l "I <"Y r"l 1 \7 G rl O £} Y" £3 /I * r^ £} G O ("YT* 3 fl O G

Sandstone, medium-light-gray, fine-grained, silty from
3 ft 1 in. to 3 ft 5 in. below top, contains 45 per
cent quartz, few quartz-filled fractures, contorted

Shale , medium-dark-gray , silty , evenly bedded .................

Sandstone, medium-light-gray, fine-grained, contains

Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, 30 percent dark -gray shale
laminae in top 1 ft, few high-angle fractures, thin- to
^ Vl "i r* \f  1^ £*As\£*A * Vt £3 G O ClVli3T"T"\

Shale, medium-dark-gray, silty, contains 20 percent light-
gray silt stone and very fine grianed sandstone lam: ae,

Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 5 percent dark -gray shale laminae,

Shale, medium- to medium-dark-gray, contains 40 percent
light-gray siltstone and very fine grained sandstone

Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 30 percent medium-dark-gray shale and

Shale, medium- to medium-dark-gray, contains 25 percent
medium-gray siltstone and very fine grained sandstone beds,

Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 25 percent medium-dark-gray shale and

Thickness
(Depth)

ft

.... 3
(729

.... 5
(735

. ... 0
(735

.... 0
(736

.... 3
(740

.... 3
(744

, .. . 0
(744

.... 0
(745

3
(748

, , , , 0
(749

.... 1
(750

in.

3
6)

10
4)

5
9)

9
6)

9
3)

9
0)

5
5)

9
2)

6
8)

8
4)

7
11)
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Unit
Number

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

Description

Shale, medium-dark-gray, silty, contains 40
gray silt stone and very fine grained sands to
slightly burrowed, evenly and lenticular ly b

Sandstone, light-gray, fine-grained, contain
quartz, abundant dark-gray shale clasts from
8 in. below top, few siderite clasts in basa
scattered well rounded quartz pebbles up to
/^ -13TTlot"O1" "I Tl 1"\£1 C 3 1 7 "IT1 * 1"\£> G O OT* a rl O C

Sandstone, light- to medium-light-gray, fine
grained, contains 50 percent quartz, scatter
and dark-gray shale clasts in top 2 ft 8 in.

Shale, dark-gray, very carbonaceous, evenly

Sandstone, medium-light-gray, medium-grained
percent quartz, crossbedded, thick -bedded; b

Shale, dark-gray, contains 5 percent medium-
silt stone laminae, evenly bedded, fissile; b

Sandstone, medium-light-gray, light-brownish
top 1 ft 5 in., very fine grained, contains
quartz, 40 percent dark -gray shale and silts
laminae, bioturbated ........................

Shale, medium-dark- to dark-gray, contains 1
gray silt stone and very fine grained sands to
siderite beds in top 1 ft, evenly bedded, fi

Sandstone, medium-light-gray, very fine grai
40 percent quartz , thin-bedded ..............

Shale, dark-gray, abundant invertebrate foss
top, slightly burrowed, evenly bedded, fissi
abruptly ....................................

Sandstone, medium-light-gray, fine-grained,
percent quartz, dark -gray shale laminae 4 in
thick-bedded ; base sharp . ...................

200

Thickness
(Depth)

percent light-
le beds ,
Bdded. ..............

3 50 percent
3 in. to

L 1 ft 1 in.,
0.5 in. in

- to medium-
ad siderite
, thick-

Dedded; base sharp..

, contains 50

dark-gray

-gray in
40 percent
tone

0 percent light-
ne laminae, few
ssile... ............

ned, contains

ils 1 ft below
Le; base grades

contains 40
. below top,

ft

.. 13
(763

1
(765

5
(771

1
(773

0
(774

4
(778

1
(779

.. 13
(792

0
(792

3
(796

0
(797

in.

0
11)

10
9)

11
8)

10
6)

7
1)

1
2)

4
6)

2
8)

1.5
9.5)

10.5
8)

8
4)



Unit Thickness 
Number___________________________Description________________________________(Depth)

ft in.

292. Sandstone, medium-light-gray, mottled brownish-gray and 
siderite in top 3 in., very fine grained, contains 40 
percent quartz, 40 percent dark-gray shale beds, slightly 
burrowed, thin-bedded; base sharp................................. 1 11

(799 3)

293. Shale, dark-gray, contains 20 percent light-gray siltstone 
and very fine grained sandstone laminae, slightly burrowed, 
evenly bedded..................................................... 1 2

(800 5)

294. Siltstone, light-brownish-gray, contains abundant inverte 
brate fossils..................................................... 0 2

(800 7)

295. Shale, medium- to medium-dark-gray, contains 15 percent 
light- to medium-gray siltstone and very fine grained 
sandstone laminae, evenly bedded, fair fissility.................. 6 10

(807 5)

296. Siderite, light-brownish-griy..................................... 0 2
(807 7)

297. Shale, medium- to raediuin-d< k-gray, contains 20 percent 
light- to medium-gray silt one and very fine grained 
sandstone laminae and beds o to 1.5 in. thick, slightly 
burrowed, evenly bedded; b, 2 grades.............................. 4 6

(812 1)

298. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 40 percen^ dark-gray shale and siltstone
laminae, 1.5 in. thick siderite bed 7 in. below top; base
s harp............................................................. 2 6

(814 7)

299. Shale, medium-dark-gray, silty, contains 20 percent light- 
gray siltstone and very fine grained sandstone laminae, 
slightly burrowed, evenly bedded.................................. 4 0

(818 7)

300. Siderite, brownish-gray........................................... 0 2
(818 9)

301. Sandstone, medium-light-gray, very fine grained, silty, 
contains 40 percent quartz, 40 percent medium-dark-gray 
silty shale and siltstone beds, slightly burrowed; base 
s harp............................................................. 5 7

(824 4)

302. Shale, dark-gray, carbonaceous, contains 15 percent light- 
gray very fine grained sandstone laminae, evenly bedded, 
fair fissility; base sharp....................................... 10 5

(834 9)
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Unit 
Number Description

303.

304.

305.

306.

307.

308.

309.

310.

311.

Sandstone, medium-light-gray, very fine grai 
40 percent quartz, 40 percent dark -gray shal
beds, abundant dark-gray shale clasts in bas

Shale, medium-dark- to dark-gray, silty, con
cent medium-gray siltstone and very fine gra
laminae, slightly burrowed, evenly bedded...

Sandstone, medium-light-gray, very fine grai
40 percent quartz , 40 percent dark-gray shal

Shale, dark-gray, carbonaceous, evenly bedde

Sandstone, medium-light-gray, very fine to f
contains 45 percent quartz, 15 percent mediu
shale and siltstone laminae, burrowed, thin-
V\ o /I fl £i ̂ 1   V*i3<2O QVl£lT*T^

Siltstone, medium- to medium-dark-gray, cont
cent medium-light-gray very fine grained san
10 percent dark -gray shale laminae, bioturba
r\ 3 c o Q n £l T^T^

Sandstone, medium-light-gray, very fine to f
contains 45 percent quartz, 10 percent dark-
laminae, abundant dark-gray shale clasts fro

Thickness 
(Depth)

ned, contains 
^ laminae and
il 1 ft 6 in.,

:ains 10 per-
Lned sandstone

led, contains
2 laminae and

a f i o o -M e . . ......

Lne-grained,
n-dark-gray
to thick-

lins 20 per-
dstone laminae,
ted in part;

ine-grained,
gray shale
m 7 in. to

Sandstone, light-gray, mottled light-brownis
to medium-grained, contains 50 percent quart
filled high-angle fractures, thick-bedded; b

ti-gray, fine-
z, few quartz-
23QO &T*i3/^O»G

Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, 5 percent dark-g
laminae, scattered siderite clasts 1 ft 6 in
few quartz-filled high-angle fractures, thin

ray shale
. below top,
- to thick-

ft

.... 11
(846

.... 5
(851

.... 4
(855

.... 2
(857

.... 3
(861

.. .. 6
(868

.... 7
(875

(881

.... 3
(885

in.

3
0)

5
5)

6
ID

0
11)

6
5)

7
0)

5
5)

2
7)

5
0)

BOTTOM OF COREHOLE 
TOTAL DEPTH 885 ft
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Corehole V-6B (redrill)

Location: Wythe County; Crockett, Va., 7.5 minute quadrangle; approximately 6 ft 
west of corehole V-6.

Coordinates: Latitude 36°58'03"N Longitude 81°13 ? 45"W

Altitude: 2,731 ft Drilled depth: 270 ft

Dip of strata: Ranges from about 10° to 25° throughout corehole.

Date drilled: November 9, 1982 to November 10, 1982 

Core description: K.J. Englund and J.C. Weber

Unit Thickness 
Number______________________Description___________________________(Depth)

ft in.

LOWER MISSISSIPPI^ SERIES 
Maccrady Shale and Price Formation

1. Ro try drilled (no samples recovered)............................. 240 0
(240 0)

Price Formation

2. Shale, black, carbonaceous, very carbonaceous in basal 7 in.,
fissile........................................................... 1 5

(241 5)

3. Underclay, medium-gray, contains few coal laminae, scattered
rootlets, few high-angle fractures; base grades................... 7 6

(248 11)

4. Shale, medium- to medium-dark-gray, contains few quartz-filled 
high-angle fractures, evenly bedded, contorted bedding from 
1 ft 6 in. to 2 ft 6 in. below top, fair fissility................ 5 0

(253 11)

5. Coal, impure, highly sheared...................................... 0 4
(254 3)

6. Coal, impure, contains abundant dark-gray shale laminae........... 0 3.5
(254 6.5)

7. Coal, dull to bright attritus, impure, highly sheared, few
pyrite crystals on fractured surfaces............................. 0 5.5

(255 0)
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Unit 
Number

8. Coal, 

9. Coal, 

10. Under

11. Coal, 

lla.

lib. 

lie.

12. Shale 
slick

13. Shale 
silts

14. Coal, 

14a.

14b. 

14c.

14d. 

14e. 

14f. 

14g.

Thickness 
Description (Depth)

impure, contains few dark-gray shale 1 

bright attritus, few dull and impure 1

/ * 1 &\7 \\"\ £J f*\T "\TOT*\T / * £J f^fM"! 53 f* Otf"M 1 Q

Merrimac coal zone - upper split (thic 

Coal, dull to bright attritus, impure

C r% « | « 1^ | ** f% \f / » o TF r\f\"n i /** ^ /^n o o n rt o TC o fl

Coal, dull to bright attritus, impure

, black, contains few coal laminae, pyr 
ensided surfaces, fissile; base sharp.

, dark-gray to black, contains 50 perce 
tone and very fine grained sandstone la

Merrimac coal zone - lower split (thic 

Coal, mostly bright attritus, sheared.

Coal, impure, dull attritus. ..........

Coal, mostly bright attritus, contains

Coal, dull, impure, sheared ...........

Coal, dull, impure, sheared. ..........

Coal, bright attritus, sheared. ......

204

ft

tj m *f n si ̂  O

(255

ands, highly sheared.. 0 
(255

...................... 0
(255 

icness - 1 ft)

ViT&Vil v oV>**iiT"orl . * * O

(256 

...................... 0
(256

(256

ite crystals on 
...................... 1

(258

nt light-gray 
minae. ................ 0

(258 

oiess - 5 ft 11 in.) 

...................... 0
(259 

...................... 0
(259

few high-angle 
...................... 4

(264 

...................... 0
(264 

...................... 0
(264 

...................... 0
(264 

...................... 0
(264

in.

2.5 
2.5)

5.5 
8)

3
11)

5 
4)

2 
6)

5 
11)

2 
1)

9
10)

4 
2)

1 
3)

9 
0)

2
2)

3 
5)

1.5 
6.5)

2.5 
9)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

15. Coal, dull attritus, impure, contains 50 percent dark-gray
shale laminae and beds, highly sheared............................ 1 3

(266 0)

16. Sandstone, light-gray, very fine to fine-grained, contains 
40 percent quartz, few medium-dark-gray silty shale laminae, 
thin- to thick-bedded............................................. 4 0

(270 0)

BOTTOM OF COREHOLE 
TOTAL DEPTH 270 ft

205



Na
tu

ra
l 

Ga
mm
a 

(c
ou

nt
s 

pe
r 

se
co
nd
)

o
(f

t)

H
- 

O
q ar o Q S? O en

0
 

OQ CO »o fO
 

fO
 

C
L

to o

rt
 

H
- S P
u 

O
)

 v
j

O
J

: :
." 

.::
:-:

 .
...

...
. 

.j.
.. 

....
....

..
0
 

i 
;l

 
. 

, 
..

..
..

..
..

<* 
   t

ftf
---

---
---

 ,-
- -

 « 
11 

1 f
 r 

>
*"

*7
^"

tt"
"\

2t
ii;

. 
v

'r
/f

1 
j 

j_ 
A. 1\ 1 
N

^l
 

'
--

-f
--

- 
- 

--
--

- 
  

- 
ijj

jiT
i

j 
...

...
...

:..i
.:::

;::
:4:

:::
:..:

:..:
i..:

;J 
....

....
....

I
t
.
 

.. 
..
..
 

..
..
.

..
.|
|.
.|
_
. .

...
...

...
 .

.. 
j. 

^

.
.
.
.
.
.
 |.

 ..
...

...
.. 

\ 
1 

. 
- 

-
'""

"li
'm

E"
"-;

'""
" 

t'T
" 

}7
.,:.

,.

# i
 

1
T" 

i 
I

11 !
--

 -
--

 -
--

;;
 t

;;
; 

...
.;.

;;.
...

...
" .

.:::
::::

.:i:
:. .

....
.. 

i...
... 

....
....

....
..

] 
R

e
si

st
iv

it
y

 
v}

 
pi

..
..

..
..

..
..

..
..

. 
(-

10
0-

1-
 o

hm
s)

 
H

 
° 

r
H

- 
*~

* 
O

-
 
 
 
 
-
-
-
-
-
-
-
 
-
-
-
 
-
-
-
-
-
-
-
-
 i

 
3
 

C/
5 

(W
.
.
.
.
.
.
 

J 
fl>

 
*^

 
fa

-
-
 
-
*

 
-
 

-j
- 

i 
^

4 
+- 

O
 

O
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 .j

- 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

0
 

o
..

..
 

j .
 

. 
m

 
i i

 
A

i 
rt

 
rt

 
T3

.
.
.
.
.
.
.
.
.
.
.
.
 

^ 
ftj

 
-^

 
rr

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
. 

a 
g 

p.
J 

J
.1

 
J 

J 
rt

 
H«

   
p

.
.
.
.
.
.
.
.
.
 

..
1
. 
.
.
.
 

00
  
 

oo
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
..
. 

V
j,

25
J

| 
1 

(u
 

i-h
 

..
..

..
..

..
..

..
..

..
..

..
. 

..
..

..
..

..
..

..
..

..
..

 .
..

..
. 

. 
j 

n
 

n
e:

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

^
. 

..
..

..
. 

|^
 

..
 

j 
..
..
.X

^
..
|^

..
..
. 

..
..

..
 

pj
 

_
.
,
.
.
_

.
.
  
 
 .
.
-
  
 
 
 
 
 

I.
M

IM
M

M
.M

 n
u

i-
r
-
-
-
-
. 

H
 

O

. 
1.

 .h
i 

[I
I 

.. 
I.[

.H
 

I.
Ji

l.
  
 -

o
 

H
ig

h 
R

es
o
lu

ti
o
n
 
D

en
si

ty
 

^
 

2.
' 

. 
^ 

(0
-4

5
0
 

co
u
n
ts

 
p
er

 
se

co
n
d
) 

| 
p

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

. .
.\ 

p 
n)

H
> 

C
X

*

J 
^
 

9a
li

Pe
r 

(n
o

t 
ru

n
) 

3
 

»
::: 

: ::
::::

::::
:::i

t:;:
::::

::::
::::

::::
::i:

:::;
. 

TT
nc

he
s)

vn
ot 

run
; 

g 
^

%"
 

j. 
J.

 
J 

i_
 

&
.
.
.
 

. 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 
.
-
-
|
 

-
. 

. 
. 
|
 

£
 

.
.

  
--

- 
 

....
.:::

:::;
:.::

.:::
.:.:

:...
.. 

- 
§ en 

oo
...

 .
 .

..
..
..
..
..
..
..
..
..
..
.-

.-
-.

..
..
..
.-

.-
--

..
--

-.
 

S
po

nt
an

eo
us

 
P

o
te

n
ti

a
l 

P» 
^"

(-
2

0
+

 m
il

li
v
o
lt

s)
 

n 
55

»   

. 
..
..
..
 .

...
.

0)
 

(X 3 n> o
 

o n> rt
 

rr ET ft
 

H
- 

rt I U
) o

U
i 

00 o O
J s* Q
 

O
q H
- 

rt a o>

E
T 

O
 

h
-1 

0) f oo
 

to O
 

O c a

0
0 o 

3£
J 

U
) 

rt

Ln
 

ad

O PC CO
 

M
 

O P



Corehole: V-6 continued
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Corehole: V-6 continued



Corehole: V-6 continued
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Corehole: V-6 continued
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Corehole: V-6 continued

800

850

885

1
'_ ^ r~r _"~~ *j

^P

211



DETAIL LOG

Corehole: V-6 Logging Speed: 5 ft/min Time Constant: 1

Depth High Resell 
(ft) (0-450 count
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Corehole: V-6 continued
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Corehole: V-6 continued
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Corehole V-7

Location: Wythe County; Rural Retreat, Va., 7.5 minute quadrangle; east 
of Reed Creek, on a tributary located between Whetstone Hollow 
and Ann Grubb Hollow, along the south slope of Brushy Mountain. 
Accessible by State Route 625.

Coordinates: Latitude 36°15 ! 17"N Longitude 81°16'05"W 

Altitude: 2,340 ft Drilled depth: 404 ft 7 in.

Dip of strata: Approximately 30° to a depth of 200 ft, decreasing to 20° 
at the base of the corehole.

Date drilled: October 20, 1982 to October 21, 1982

Core description: J.F. Windolph, Jr., K.J. Englund, and R.E. Thomas

Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

LOWER MISSISSIPPIAN SERIES 
Maccrady Shale

1. Soil and -/eathered rock (casing set- no core recovered)........... 14 0
(14 0)

2. Shale, greenish-gray, mottled grayish-red, partly calcareous,
contains scattered greenish-gray siltstone laminae, few calcite- 
filled high-angle fractures, slightly burrowed, evenly to poorly 
bedded............................................................ 43 5

(57 5)

3. Shale, greenish-gray, fractured................................... 1 8
(59 1)

4. Shale, greenish-gray to medium-dark-gray, slightly carbonaceous... 1 0
(60 1)

5. Mudstone, greenish-gray, few root slicks.......................... 0 7
(60 8)

6. Mudstone, greenish- to medium-dark-gray, slightly silty
and carbonaceous, calcareous, few rootlets. ....................... 16 5

(77 1)

7. Mudstone, grayish-red to medium-dark-gray, calcareous, pyritic,
few plant fragments............................................... 2 11

(80 0)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

8. Shale, greenish-gray, mottled grayish-red, very silty and 
calcareous, scattered light-greenish-gray siltstone and 
very fine grained sandstone laminae, evenly bedded, 
slightly burrowed........................

9. Shale, greenish- to medium-dark-gray, few calcite-filled 
fractures, evenly bedded .................

10. Anhydrite (?), light-grayish-brown to olive

11. Shale, greenish-gray, mottled grayish-red from 2 ft 1 in. to 
3 ft 9 in. below top, contains few light-greenish-gray silt- 
stone laminae, scattered slickensided fractures, mostly 
evenly bedded............................

12. Siltstone, medium-dark-gray, very calcareous, contains few

-gray

light-greenish-gray fine grained sandstone

13. Shale, dark-greenish-gray, calcareous, contains scattered lime
stone and anhydrite (?) nodules up to 1 in 
bedded....................................

14. Siltstone, medium- to medium-dark-gray, contains scattered 
light-greenish-gray very fine grained sandstone laminae, 
few calcite-filled high-angled fractures, Unevenly bedded.

laminae

in diameter, poorly

15. Shale, greenish-gray, silty, few calcite-fIlled high-angle 
fractures................................

16. Mudstone, greenish-gray, mottled grayish-rfed, few slickensided 
fractures, few rootlets.......................................

17. Siltstone, greenish-gray, argillaceous

18. Mudstone, grayish-red, mottled greenish-gray and yellowish 
brown, slightly calcareous, few rootlets.

19. Shale, greenish-gray, contains few limestone and anhydrite
nodules and laminae, few slickensided surfaces, poorly bedded

216

5 
(85

0 
(85

0 
(85

19 
(105

2 
(107

1 
(108

0 

(109

10 
(120

2 
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2
(125

4 
(129

1 
(131

0 
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4)

6 
10)

2 
0)
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7)

3 
10)
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6)

6 
0)

10 
10)
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1)

9 
10)

2 
0)



Unit Thickness 
Number_______________________Description_______________________(Depth)

ft in.

20. Shale, greenish-gray, silty, contains scattered anhydrite (?)
nodules, evenly bedded............................................ 7 0

(138 0)

21. Mudstone, greenish-gray, mottled grayish-red, slightly carbonaceous
rootlets.......................................................... 2 0

(140 0)

22. Shale, greenish-gray, poorly bedded............................... 10 1
(150 1)

23. Shale, greenish-gray to medium-dark-gray, slightly carbonaceous, 
contains few light-greenish-gray very fine grained sandstone 
laminae, few rootlets, poorly bedded.............................. 5 3

(155 4)

24. Shale, greenish-gray, contains scattered light-greenish-gray
siltstone laminae in basal 6 ft 9 in., poorly bedded; base sharp.. 9 5

(164 9)

Price Formation

25. Shale, dark-gray to black, very carbonaceous, pyrite and calcite
along slickensided fractures, fissle.............................. 0 10

(165 7)

26. Shale, medium-dark-gray, silty, few high-angled fractures, sandy
at base........................................................... 3 4

(168 11)

27. Shale, medium-dark-gray, contains 45 percent medium-light-gray
siltstone and very fine grained sandstone laminae, burrowed....... 2 0

(170 11)

28. Shale, medium-dark-gray, slightly carbonaceous, pyritic, contains 
few medium-light-gray siltstone and very fine grained sandstone 
laminae, evenly bedded............................................. 6 1

(177 0)

29. Shale, medium-dark-gray, few rootlets, faintly bedded, base
uneven............................................................ 4 4

(181 4)

30. Sandstone, medium-light-gray, fine to- medium-grained, contains 
50 percent quartz, very calcareous, few angular shale clasts, 
few dark-gray shale, laminae, few calcite-filled fractures, 
slightly burrowed; base uneven.................................... 0 7

(181 11)

31. Underclay, medium-dark-gray, abundant rootlets.................... 5 6
(187 5)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

i

32. Sandstone, medium-light-gray, mottled browriish-gray, silty, 
very fine grained, contains 50 percent quarjtz, calcite and
pyrite along high-angle fractures, poorly hjedded, few rootlets.... 3 9

(191 2)

33. Sandstone, medium-light-gray, very fine grained, silty,
calcareous, contains 45 percent quartz, scattered medium-dark-
gray shale laminae, pyrite along high-angle 
bedded...................................

34. Siltstone, medium-gray, contains 45 percent
naceous shale laminae, pyrite-filled high-angle fractures, 
burrowed, thin and unevenly bedded; base sharp............

35. Sandstone, medium-light-gray, fine-grained,
quartz, few dark-gray carbonaceous shale laminae, thin-bedded; 
base sharp...............................

fractures, unevenly

dark-gray carbo-

contains 45 percent

36. Coal, dull attritus, pyritic

8 
(200

3 
(203

0 
(203

0 
(203

37. Shale, dark-brownish-gray, silty, few pyrite-filled fractures..... 0
(204

38. Shale, dark-gray, silty, carbonaceous contains 45 percent
medium-gray siltstone and sandstone laminae, few laminae.......... 15

(219

39. Shale, dark-gray, very carbonaceous, pyritic along high-angle
fractures

40. Coal, dull and bright attritus, pyritic, sheared

41. Underclay, medium-dark- to dark-gray, rootlets, pyritic

42. Coal, dull attritus, impure, pyritic.....

43. Underclay, medium- to medium-dark-gray, contains few medium- 
light-gray siltstone laminae, rootlets...

44. Shale, medium-dark- to dark-gray, very carbonaceous, contains 
few siltstone laminae at base, evenly bedded. ................

218

0 
(219

0 
(219

1 
(220

0 
(221

2 
(223

5 
(229

10 
0)

1
1)

7 
8)

0.25 
8.25)

6.75 
3)

0 
3)

3
6)

2 
8)

2
10)

7 
5)

6 
11)

3
2)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

45. Siltstone, medium-gray, pyritic, contains 45 percent dark-gray
shale laminae, few coal laminae, thin and unevenly bedded.......... 1 6

(230 8)

46. Shale, medium-dark-gray, pyritic, silty, few calcite-filled high- 
angle fracture, evenly bedded..................................... 4 6

(235 2)

47. Siltstone, medium-gray, argillaceous, few dark-gray shale
laminae, crossbedded, evenly bedded............................... 4 3

(239 5)

48. Sandstone, medium-light- to medium-gray, fine- to medium- 
grained, contains 55 percent quartz, abundant medium-dark-gray 
shale laminae from 7 in. to 1 ft 8 in. below top, few coal 
laminae 3 ft 3 in. below top, scattered coal and dark-gray shale 
clasts in basal 8 ft 5 in., thin- to thick-bedded; base sharp 
and uneven........................................................ 17 7

(257 0)

49. Shale, medium-dark-gray, slightly carbonaceous, evenly bedded..... 0 10
(257 10)

50. Sandstone, medium-light-gray, fine-grained, contains 50 percent 
quartz, few calcaite-filled high-angle fractures, few coal 
laminae 1 in. below top........................................... 0 10

(258 8)

51. Shale, medium- to medium-dark-gray, slightly carbonaceous,
contains few medium-light-gray siltstone and very fine grained,
laminae in basal 1 ft, few rootlets, faintly bedded.............. 3 0

(261 8)

52. Shale, dark-gray, very carbonaceous, few rootlets................. 0 2
(261 10)

53. Coal, dull attritus, sheared...................................... 0 6
(262 4)

54. Underclay, dark-gray, abundant rootlets, few slickensided
surfaces......................................................... 0 3

(262 7)

55. Shale, dark-gray, very carbonaceous, pyritic, contains 45 percent 
medium-light-gray siltstone and very fine grained sandstone 
laminae, burrowed, few small-scale slump structures; grades to 
0.5 in. thick, impure coal at base ................................ 1 8

(264 3)

56. Underclay, medium- to medium-dark-gray, abundant rootlets,
includes 1 in. of pyritic coal 6 ft 6 in. below top, faintly
bedded........................................................... 7 8

(271 11) 
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Unit 
Number Description

Thickness 
(Depth)

ft in,

57. Coal, dull attritus, impure, sheared 0 
(272

58. Sandstonej medium-light-gray, fine- to medium-grained, contains 
45 percent quartz, 2 in. thick coal clast 4t 4 in. below top, 
abundant siderite and coal clasts in basal 1 ft, thin- to thick- 
bedded ; base sharp and uneven..................................... 6

(279

59. Shale, medium-dark-gray, slightly carbonaceous, few calcite- 
filled high-angle fractures, few rootlets in top 1 ft, evenly 
bedded...................................

60. Underclay, medium-dark-gray, few siderite nodules, abundant 
rootlets. ................................

61. Coal, dull to bright attritus

62. Shale, dark-gray, very carbonaceous, pyriti

63. Coal, dull to bright attritus, few fusain laminae, pyritic,
contains few dark-gray shale laminae in basal 1 in................ 0

(288

64. Shale, medium-dark-gray, contains abundant 
laminae, few pyrite and calcite-filled high 
small-scale slump structures, few rootlets
bedded

65. Siltstone, medium-light- to medium-gray, contains few dark- 
gray shale laminae, scattered impure coal laminae 6 in. above 
base, few calcite- and pyrite-filled fractures, thin and un 
evenly bedded............................

66. Shale, medium- to medium-dark-gray, silty, 
gray siltstone laminae 3 ft above base, few
filled fractures, evenly bedded

67. Shale, medium- to medium-dark-gray, contains few medium-gray
siltstone laminae in basal 2 ft 6 in., pyrite and calcite along
fractures, evenly thick-bedded...........

c, evenly bedded

4 
(283

4 
(287

0 
(287

0 
(287

medium-gray siltstone 
-angle fractures, few 
in top 1 ft, evenly

5 
(293

contains few medium- 
pyrite- and calcite-

220

3
(297

11 
(308

6 
(315

4 
3)

10 
1)

0
1)

5 
6)

1 
7)

3
10)

5 
3)

8 
11)

10 
9)

0 
9)

6 
3)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

Merrimac(?) Coal Zone (units 68-77)

68. Coal, mostly dull attritus, impure, sheared....................... 0 6
(315 9)

69. Shale, medium-dark- to dark-gray, pyritic, contains 20 percent
impure coal laminae, sheared..................................... 1 8

(317 5)

70. Coal, dull attritus, impure, fractured............................ 0 7
(318 0)

71. Shale, dark-gray, very carbonaceous, pyritic...................... 0 2
(318 2)

72. Coal, dull attritus, impure, sheared.............................. 0 5
(318 7)

73. Shale, medium-dark- to dark-gray, carbonaceous, slightly silty,
few rootlets, evenly to nonbedded................................. 2 8

(321 3)

74. Coal, mostly dull to bright attritus, flaky....................... 0 6
(321 9)

75. Coal, bright attritus, sheared.................................... 1 3
(323 0)

76. Coal, mostly dull attritus, impure, sheared....................... 0 5
(323 5)

77. Coal, mostly bright attritus, slightly impure in basal 4 in.,
sheared........................................................... 0 6

(323 11)

78. Underclay, medium-gray, pyritic, scattered medium-gray contains 
siltstone laminae in basal 1 ft, few high-angle fractures, 
abundant rootlets................................................. 2 11

(326 10)

79. Sandstone, medium-light- to light-gray, very fine to fine-grained,
contains 40 percent quartz, few calcite-filled vertical fractures.. 0 8

(327 6)

80. Shale, medium-dark-gray, evenly bedded............................ 0 9
(328 3)

81. Siltstone, medium-gray, contains few dark-gray shale laminae...... 1 0
(329 3)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

82. Sandstone, medium-light-gray, very fine to
40 percent quartz, few quartz- and calcite-filled fractures up 
to 0.25 in. thick........................

83. Shale, medium-dark-gray, very silty in top
in basal 8 in., evenly bedded

Longhorne (?) Coal Zone 

84. Coal, mostly dull attritus, impure, sheared

85. Sandstone, medium-dark-gray, fine-grained,
quartz, abundant dark-gray shale laminae, few siderite nodules 
at 1 ft 2 in. below top; base sharp......

86. Coal, mostly dull attritus, flaky, sheared

87. Coal, dull attritus, impure, sheared......

88. Coal, bright attritus, sheared............

fine-grained, contains

10 in., carbonaceous

(.330

1 
(332

(units 84-88)

. 0 
(333

contains 50 percent

(334

0 
(335

.0 
(335

(336

89. Sandstone, medium-dark-gray, very fine to fine-grained, silty, 
micaceous, pyritic, contains 45 percent quartz, few rootlets; 
base sharp...............................

90. Shale, medium- to medium-dark-gray, silty,
unevenly bedded; base grades.............

91. Sandstone, light-gray, very fine to fine-grained, contains 45
percent quartz, unevenly bedded; base sharp

92. Shale, medium- to medium-dark-gray, very silty, unevenly bedded... 0
(338

93. Sandstone, light- to medium-light-gray, fine-grained, slightly 
micaceous, contains 50 percent quartz, thick-bedded to massive; 
base sharp...............................

94. Sandstone, medium-dark-gray, very fine to fine-grained, silty,
contains 45 percent quartz; base grades

222

few rootlets,

(336

0 
(337

0 
(337

14 
(352

0 
(352

7 
10)

6)

7 
1)

7 
8)

5.5 
1.5)

1 
2.5)

0.5 
3)

6 
9)

11 
8)

2 
10)

5.5 
3.5)

3.5 
7)

3 
10)



Unit Thickness 
Number________________________Description________________________________(Depth)

ft in.

95. Sandstone, light-gray, fine- to medium-grained, slightly silty, 
micaceous, contains 45 percent quartz, few scattered quartz 
granules in top 3 in., mostly thin-bedded; base sharp............. 6 0

(358 10)

96. Shale, medium-gray, evenly bedded; base sharp..................... 0 3
(359 1)

97. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz, 5 percent dark-gray shale laminae, few calcite-
filled high-angle fractures, thin-bedded; base sharp.............. 0 6

(359 7)

98. Shale, medium-gray, contains 30 percent light-gray siltstone and 
very fine grained sandstone laminae, slightly burrowed, unevenly 
bedded; base grades abruptly...................................... 3 3

(362 10)

99. Sandstone, light-gray to light-brownish-gray, very fine grained,
contains 40 percent quartz, unevenly bedded; base sharp........... 0 2

(363 0)

100. Shale, medium-gray, silty, contains 20 percent medium-light-gray
siltstone laminae, slightly burrowed; base grades................. 2 2

(365 2)

101. Sandstone, light-gray, very fine to fine-grained, contains 45
percent quartz, thin-bedded; base sharp........................... 0 7

(365 9)

102. Shale, medium-gray, evenly bedded................................. 1 1
(366 10)

103. Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, thin-bedded; base grades.............. 2 3

(369 1)

104. Sandstone, light-gray, very fine to fine-grained, contains 50
percent quartz, crossbedded, thin- to thick-bedded; base sharp.... 1 4

(370 5)

105. Shale, medium-gray, evenly bedded, base sharp..................... 0 3
(370 8)

106. Sandstone, light- to medium-light-gray, very fine to fine 
grained, contains 40 percent quartz; base sharp................... 0 5

(371 1)

107. Shale, medium-dark-gray, evenly bedded; base sharp................ 0 4
(371 5)
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Unit
Number Description

108.

109.

110.

111.

112.

113.

114.

115.

Sandstone, light- to medium-light-gray, mot
from 3 in. to 5 in. below top, very fine t(
contains 50 percent quartz, scattered calcJ
angle fractures, thin- to thick-bedded; ba?

Shale, medium-dark- to dark-gray, evenly b«

Sandstone, medium-light- to light-gray, vei
grained, contains 45 percent quartz, thin-
c n Q T* n .... .............. .... .

Shale, medium-dark-gray, evenly bedded; baj

Shale, medium-dark- to dark -gray, contains
gray silt stone and very fine grained sands t
slightly burrowed, evenly bedded; base shai

Sandstone, light- to medium-light-gray, fii
contains 50 percent quartz, thick -bedded; 1

Sandstone, light-gray, medium- to coarse-gi
percent quartz, 10 percent feldspar, few sc
clasts* base sharD

Sandstone, medium-light-gray, fine-grained.
quartz, few siderite clasts 2 in. from top.
TT13 C C 1 \7^

BOTTOM OF H(
TOTAL DEPTH 404 i

Thickness
(Depth)

:tled brownish-gray
> fine-grained,
.te-filled high-
> fi C» V*i O *^Y\

k/^/^e»H" l"i.a c £* O7"o/1oc

 y fine to fine-
to thick -bedded; base

,
> w £  *- »*-*C o«»«***»*   

25 percent light-
.one laminae,
 p................ ......

le-grained, micaceous,

 ained, contains 50
attered dark-gray shale

contains 50 percent
thick-bedded to

>LE
't 7 in.

ft

6
(378

0
(378

3
(382

3
(385

5
(390

(399

0
(400

4
(404

in.

10
3)

6
9)

5
2)

4
6)

4
10)

7
5)

9
2)

5
7)
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Corehole: V-7 continued



Corehole: V-7 continued
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DETAIL LOG 

Corehole: V-7 Logging Speed: 5 fi/min Time Constant: 1

Depth High Resolution Density 
(ft) (P-450 counts per second)
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Corehole: V-7 continued 
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Corehole V-8

Location: Botetourt County; Catawba, Va., 7.5 minWe quadrangle; approximately 0.75
mi northwest of Little Catawba Creek, dear the intersection of State Routes 
600 and 770 on the east flank of North Mountain. Accessible by unimproved 
road extending northwestward from Statd Route 600.

Coordinates: Latitude 37°28'44"N Longitude 80°CO'45"W

Altitude: 1,662 ft Drilled depth: 1,200 ft

Dip of strata: Mostly about 50° throughout the cdrehole. 

Date drilled: December 23, 1982 to January 2, 19^3

Core description: K.J. Englund, J.F. Windolph, Jtf., R.E. Thomas, J.C. Weber,
and J.W. Dryden

Unit 
Number Description

Thickness 
(Depth)

MIDDLE AND UPPER CAMBRIAN SERIES

1.

2.

Elbrook Formation 

Soil and weathered rock (casing set - no coiie recovered)

Dolomite, light-brownish-gray, microcrystall ine, few calcite 
nodules and high-angle fractures; base grades. ..............

3. Dolomite, very light to light-gray, microcrj
calcite nodules 6 ft below top, scattered high-angle 
calcite-filled fractures; base grades.....

4. Dolomite, very light gray, microcrystallinej 
massive, ribbon-bedded in part; base sharp.

5. Dolomite, very light gray, microcrystallinej
filled high-angle fractures, massive; base grades

6. Dolomite, light- to medium-gray, very finely
few small calcite nodules, massive, few contorted beds; 
base grades...............................

7. Dolomite, white to very light gray, very finely crystalline, 
scattered stylolites and high-angle fractures, massive; base 
grades....................................

8. Dolomite, light-brownish-gray, very finely crystalline,
scattered high-angle fractures, massive; ba

230

stalline, few

few stylolites,

few calcite-

crystalline,

e grades

ft in

90 0 
(90 0)

14 0 
(104 0)

12 0 
(116 0)

5 10 
(121 10)

8 8 
(130 6)

7 5 
(137 11)

45 3 
(183 2)

5 0 
(188 2)



Unit Thickness 
Number_____________________Description________________________________(Depth)

ft in.

9. Dolomite, white to very light gray, microcrystalline, few
stylolites and high-angle fractures, massive; base grades. ........ 31 0

(219 2)

10. Dolomite, light-gray, very finely crystalline, few high- 
angle fractures, thin- to thick-bedded; base grades............... 52 4

(271 6)

11. Dolomite, very light gray, very finely crystalline, 
brecciated and recemented from 13 ft 9 in. to 15 ft 
below top, scattered high-angle fractures, massive, 
few contorted beds; base grades................................... 44 8

(316 2)

12. Dolomite, medium-light-gray, very finely to finely
crystalline, thin-bedded; base sharp.............................. 1 11

(318 1)

13. Dolomite, very light to light-gray, very finely crystalline, 
contains few medium-gray dolomitic shale laminae in basal 
4 in., brecciated and recemented from 79 ft 3 in. to 79 ft
9 in. below top, few high-angle calcite-filled fractures,
thin- to thick-bedded; base grades................................ 109 0

(427 1)

14. Shale, medium-gray, dolomitic, contains 10 percent light- 
gray dolomite beds, evenly bedded; base sharp. .................... 1 3

(428 4)

15. Dolomite, very light gray, very finely crystalline, few 
high angle calcite-filled fractures, thin- to thick- 
bedded; base sharp................................................ 4 8

(433 0)

16. Dolomite, light-gray, very finely crystalline, contains 
few medium-gray dolomitic shale laminae in basal 6 in., 
evenly bedded..................................................... 2 7

(435 7)

17. Dolomite, medium-gray, very finely crystalline, contains
10 percent medium-gray dolomitic shale laminae from 2 ft
10 in. to 3 ft 5 in. below top; thin, nodular bedding;
base grades....................................................... 4 7

(440 2)

18. Dolomite, light-gray, very finely crystalline, scattered 
high-angle calcite-filled fractures, thick-bedded to 
massive; base grades.............................................. 24 9

(464 11)
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Unit 
Number Description

Thickness 
(Depth)

19. Dolomite, light-gray, very finely crystalline, contains 25 
percent medium-gray dolomitic shale laminae, thin and evenly 
bedded......................................................

20. Dolomite, light-gray, very finely crystalline, few 
stylolites, massive, nodular-bedding in basal 4 ft; 
base grades........................................

22.

23.

24.

25.

26.

27.

28.

21. Dolomite, light-gray, very finely crystallin e, contains
45 percent medium-gray dolomitic shale laminae; base 
grades..............................................

Dolomite, light-gray, very finely crystallin 
few medium-gray dolomitic shale laminae; bas

Dolomite, light-gray, very finely crystalline, few 
high-angle calcite-filled fractures, mostly nodular 
bedding; base sharp........................

Dolomite, medium-light-gray, very finely cry 
tains 20 percent medium-dark-gray dolomitic 
scattered calcite-filled fractures, contorted 
base grades..............................

Dolomite, medium-light- to medium-gray, very finely to 
finely crystalline, contains 10 percent medium-gray 
dolomitic shale laminae, thin- to thick-bedded; base 
grades..................................

Dolomite, light- to medium-light-gray, very finely 
crystalline, few stylolites and high-angle calcite- 
filled fractures, thin- to thick-bedded, nocular 
bedding in top 3 ft; base grades

e, contains 
e grades...

ft in.

8 0 
(472 11)

11 3 
(484 2)

3 6 
(487 8)

1 2 
(488 10)

5 8 
(494 6)

stalline, con- 
shale laminae, 
bedding;

1 1 
(495 7)

3 10 
(499 5)

Dolomite, light- to medium-light-gray, very finely 
crystalline, mostly nodular bedding; base grades

22 
(521

(530

Dolomite, very light gray, very finely crystalline, 
contains few medium-gray dolomitic shale laminae, 
few calcite-f illed fractures, thick-bedded t:o 
massive; base sharp and uneven............

232

7 
(537

0 
5)

7 
0)

8 
8)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

29. Shale, medium-gray, dolomitic, contains 5 percent light- 
gray dolomite laminae and beds, evenly bedded; base sharp......... 2 5

(540 1)

30. Dolomite, very light to light-gray, very finely crystal 
line, contains few dolomitic shale laminae, scattered 
high-angle calcite-filled fractures, thin- to thick- 
bedded ; base sharp................................................ 16 8

(556 9)

31. Dolomite, very light to light-gray, very finely crystalline, 
few high-angle calcite-filled fractures, mostly nodular 
bedding; base sharp............................................... 8 2

(564 11)

32. Shale, medium-gray, dolomitic, contains 20 percent light- 
gray very finely crystalline dolomite laminae and beds, 
evenly bedded; base grades........................................ 1 9

(566 8)

33. Dolomite, light-gray, very finely crystalline, contains few
high-angle calcite-filled fractures, massive; base grades......... 9 8

(576- 4)

34. Dolomite, light-gray, very finely crystalline, few
stylolites; thin, nodular bedding................................. 45 0

(621 4)

35. Dolomite, light-gray, very finely crystalline, contains 
20 percent medium-gray dolomitic shale laminae, thin- 
to thick-bedded; base grades...................................... 2 11

(624 3)

36. Dolomite, light-gray, very finely crystalline; mostly thin,
nodular bedding; base grades...................................... 9 8

(633 11)

37. Dolomite, light-gray, very finely crystalline, few calcite- 
filled fractures, thick-bedded to massive; base sharp............. 15 8

(649 7)

38. Shale, medium-gray, dolomitic, contains 10 percent light- 
gray dolomite laminae and beds, evenly bedded..................... 0 8

(650 3)

39. Dolomite, light-gray, very finely crystalline; thin,
nodular bedding; base grades...................................... 3 2

(653 5)
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Unit 
Number

40.

41. 

42.

43. 

44.

45. 

46.

47.

48. 

49.

1

Description

Dolomite, light-gray, very finely crystallin 
angle carbonate-filled fractures, thin- to t 
nodular bedding from 11 ft 4 in. to 12 ft be

Shale, medium-gray, dolomitic, contains 20 p 
gray very finely crystalline dolomite lamina

Dolomite, light-gray, very finely crystallin 
few medium-gray dolomitic shale laminae, sea 
calcite-f illed fractures up to 0.5 in. thick

Shale, medium-gray, few carbonate-filled fra
nOi^^O/^ "FsJTT* 'F'lCC'l"l'lt"\7* 1"\J3 C O fy Y*£J r^ O C

Dolomite, light-gray, very finely crystallin 
abundant high-angle carbonate-filled fractur
V\ Q H 1*3 Q /^ t~ O TYiaOCltTO* 1"\:3 -C £i t>'r"3i^£a<3

Dolomite, light- to medium-gray, finely crys 
carbonate-filled fractures up to 1 in. thick

Dolomite, light- to medium-gray, very finely 
brecciated and recemented from 2 ft 10 in. t 
top, abundant carbonate-filled fractures; ba

Dolomite, light- to medium-gray, very finely 
brecciated and recemented from 13 ft to 13 f 
top, abundant high-angle carbonate-filled fr

Dolomite, light-brownish-gray, very finely c 
thin-bedded ; base grades . ...................

Dolomite, medium-gray, finely to medium-crys 
slightly brecciated, few calcite-f illed frac 
thin-bedded, few nodular and contorted beds;

Thickness 
(Depth)

2, few high- 
iick-bedded , 
Low top; base

=rcent light- 
2 and beds ,

2 , contains 
ttered 
, thin- to

itures, evenly

B, contains 
es, thick -

talline, few
  T^ OOA ryT*o/^oo

crystalline, 
o 4 ft below
QO cVl^T*'O

crystalline, 
t 8 in. below 
actures up to

rystalline ,

talline, 
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ft 

32
(685 

7
(693 

12
(705 

3
(708 

3
(712 

3
(716 

5
(722 

29
(751 

3
(754 

10
(764

in.

3 
8)

7 
3)

3 
6)

5 
ID

8 
7)

7 
2)

11 
1)

0 
1)

4 
5)

0 
5)
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

50. Dolomite, light-gray, very finely to finely crystalline,
few dolomite-filled vugs in top 1 ft.............................. 4 9

(769 2)

51. Dolomite, light-brownish-gray, very finely crystalline, 
brecciated and recemented 8 ft 6 in. below top, few 
stylolites and calcite-filled fractures, thin and un 
evenly bedded..................................................... 26 2

(795 4)

52. Dolomite, light-brownish-gray, very finely crystalline,
scattered stylolites, contorted bedding; base uneven.............. 15 0

(810 4)

53. Shale, medium-dark-gray, dolomitic, contains scattered 
medium-gray dolomite beds 2 ft below top, evenly bedded; 
base grades....................................................... 6 7

(816 11)

54. Dolomite, medium-light-gray, very finely to finely 
crystalline, contains few argillaceous dolomite 
lenses 2 ft 3 in. below top, thin-bedded.......................... 5 0

(821 11)

55. Dolomite, light- to medium-light-gray, macrocrystalline,
few stylolites, evenly bedded..................................... 3 10

(825 9)

56. Dolomite, medium-gray, very finely crystalline, few
stylolites; base sharp............................................ 6 3

(832 0)

57. Dolomite, medium-gray, finely to medium-crystalline, thin 
and discontinuous bedding, few contorted beds in top 8 in. 
and at base; base sharp and stylolitic............................ 4 7

(836 7)

58. Dolomite, medium-gray, very finely crystalline, argillaceous
1 ft 10 in. below top, thick-bedded............................... 3 8

(840 3)

59. Dolomite, medium- to medium-dark-gray, microcrystalline, 
scattered dolomite-filled fractures in basal 1 ft 5 in., 
thin-bedded; base sharp........................................... 16 11

(857 2)

60. Dolomite, medium- to medium-dark-gray, microcrystalline, 
very finely crystalline at base, few high-angle dolomite- 
filled fractures in top 1 ft, few stylolites; base grades......... 9 8

(866 10)
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Unit 
Number Description

Thickness 
(Depth)

62,

63,

64.

65.

66.

67.

68.

ft

i

61. Shale, dark-gray, dolomitic, evenly bedded, fissile

Dolomite, medium- to medium-dark-gray, very ::inely to 
finely crystalline, contains few medium-dark-gray 
dolomitic shale laminae 7 ft 8 in. below top, abundant 
high-angle carbonate-filled fractures in basal 3 ft, 
thin-bedded, few contorted beds, nodular bedding in 
basal 2 ft; base grades.................... 19 

(887

Dolomite, medium-gray, very finely crystalline, 
argillaceous in top 10 ft, contains 10 percent 
dark-gray dolomitic shale laminae, few dolomlte- 
filled fractures, evenly bedded in top 10 in 
discontinuous bedding in basal 3 ft 1 in.; base 
sharp......................................

i

Dolomite, medium-dark-gray, very finely crystalline 
thin and unevenly bedded; base sharp and uneVen....

Dolomite, medium- to rnediurn-dark-gray, very 
finely crystalline, irregularly bedded; base

Dolomite, medium-gray, very finely crystalline, con 
tains few dark-gray dolomitic shale laminae, thin- 
bedded ; base grade s.........................

Dolomite, light- to medium-gray, very finely to 
finely crystalline, contains intraformational 
conglomerate in basal 9 in., thin-bedded; baise 
sharp and angular...........................

Dolomite, medium- to medium-dark-gray, finely to 
medium-crystalline, contains 45 percent medium-dark- 
gray dolomitic shale laminae, brecciated, contorted 
bedding; base sharp and uneven.............

Dolomite, medium- to medium-dark-gray, medium- to 
coarsely crystalline, contains 5 percent dare-gray 
dolomitic shale laminae and beds f.rom 2 ft to 7 ft 
8 in. below top, few dolomite-filled fractures, 
thin- to thick-bedded; base sharp...........
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Unit Thickness 
Number________________________Description_________________________(Depth)

ft in.

70. Dolomite, medium- to medium-dark-gray, microcrystalline, 
finely crystalline in basal 1 ft, contains 20 percent 
dark-gray dolomitic shale laminae and beds, few small- 
scale faults, thin-bedded......................................... 13 8

(948 9)

71. Shale, medium- to medium-dark-gray, dolomitic, contains 
10 percent medium-gray very finely to finely crystalline 
dolomite beds, thin-bedded; base sharp and stylolitic............. 6 1

(954 10)

72. Dolomite, light-gray, finely to medium-crystalline,
recrystallized, abundant vugs..................................... 1 6

(956 4)

73. Dolomite, medium-gray, very finely to finely crystal 
line, contains few medium-dark-gray dolomitic shale 
laminae, few vugs in top 1 ft 8 in., thin-bedded.................. 20 11

(977 3)

74. Dolomite, medium-gray, very finely to finely crystalline, 
recrystallized; contains abundant vugs in top 3 ft 9 in., 
and from 7 ft 1 in. to'7 ft 9 in. below top; thin-bedded; 
base grades....................................................... 8 5

(985 8)

75. Shale, medium-dark-gray, dolomitic, evenly bedded;
base sharp........................................................ 1 2

(986 10)

76. Dolomite, light-brownish- to medium-gray, very finely 
to finely crystalline, contains abundant dark-gray 
dolomitic shale laminae and beds from 3 ft 4 in. to 
4 ft 4 in. above base, thin-bedded................................ 8 9

(995 7)

77. Dolomite, light-gray, very finely crystalline,
contains abundant vugs; base sharp................................ 2 7

(998 2)

78. Dolomite, light-brownish- to medium-gray, very finely 
to finely crystalline, contains scattered medium-dark- 
gray dolomitic shale laminae in basal 2 in., few 
stylolites and high-angle dolomite-filled fractures, 
thin-bedded; base sharp........................................... 3 9

(1001 11)

79. Dolomite, brownish-gray, very finely to finely crystal 
line, abundant vugs, contorted bedding; base grades. .............'. 8 2

(1010 1)
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Unit 
Number Description

Thickness 
(Depth)

80.

81,

82,

83,

84,

85,

86,

87,

88,

ft

Dolomite, brownish-gray, very finely to finely crystalline, 
scattered dolomite-filled fractures up to 0.5 in. thick in

Dolomite, light-brownish to brownish-gray, very 
finely to finely crystalline, few calcite-f i^-led vugs 
in top 1 ft 5 in., few stylolites, thin-bedded, few 
contorted beds, unevenly bedded in top 3 ft 10 in.;

in.

Shale, medium- to medium-dark-gray dolomitic

Dolomite, brownish- to medium-dark-gray, ver
crystalline, contains few small-scale faults
vugs in basal 1 ft, thin-bedded; base sharp.

Dolomite, light-brownish- to medium-gray, ve
crystalline, contains 10 percent medium-dark
dolomitic shale laminae, few small-scale fau
thin-bedded; base sharp and uneven. .........

7 finely
, few

ry finely
-gray
Its,

10
(1020

2
(1023

6
(1029

7
(1036

4
5)

7
0)

0
0)

3
3)

T^aoo CT T* a /^ o G

Dolomite, brownish-gray, very finely to fine
line, contains 50 percent dark-gray dolomiti
laminae; abundant vugs in top 2 ft 10 in., a
6 ft 11 in. to 8 ft, and 10 ft to 18 ft 7 in

Dolomite, brownish- to medium-dark-gray, ver
to finely crystalline, contains 5 percent me
gray dolomitic shale laminae from 6 ft 3 in.
3 in. below top, 50 percent medium-dark -gray
shale laminae in basal 7 in., abundant vugs
4 in. to 5 ft 4 in. below top, thin-bedded;
and stylolitic ..............................

Dolomite, medium-light-gray, very finely to
crystalline, recrystallized, slightly argill
in top 2 in., contains few stromatolites, fe
angle dolomite-filled fractures, scattered v

Dolomite, medium-gray, very finely crystalli
tains few stromatolites, few high-angle dole
"Ft*a/"*t"MY*oc* V* a c o cViiai*^ an/*? ot"\7*1f"iT"i^"i/"*
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

89. Dolomite, light-brownish- to medium-gray, very finely 
crystalline, few high-angle fractures, scattered vugs, 
thin-bedded; base sharp........................................... 2 0

(1088 5)

90. Shale, medium- to medium-dark-gray, dolomitic, few
small-scale faults, evenly bedded; base sharp..................... 1 4

(1089 9)

91. Dolomite, medium-gray, very finely to finely crystal 
line, contains 5 percent medium-dark-gray dolomitic 
shale laminae and beds, few high-angle fractures, 
thin-bedded....................................................... 2 0

(1091 9)

92. Dolomite, brownish-gray, very finely to finely crystal 
line, few vugs, thin-bedded; base sharp........................... 0 11

(1092 8)

93. Dolomite, medium- to medium-dark-gray, very finely
crystalline, thin-bedded; base grades............................. 2 10

(1095 6)

94. Dolomite, light-brownish- to medium-gray, very finely 
to coarsely crystalline, contains few medium-dark-gray 
dolomitic shale beds from 10 ft 6 in. to 14 ft 5 in. 
below top, scattered stromatolites, few high-angle 
fractures, small-scale faults and stylolites, thin-bedded; 
base uneven....................................................... 28 11

(1124 5)

95. Dolomite, light-brownish-gray, very finely to medium- 
crystalline, few high-angle and dolomite-filled 
fractures, scattered stylolites and vugs; base 
sharp and uneven.................................................. 7 6

(1131 11)

96. Shale, medium- to medium-dark-gray, silty, dolomitic,
evenly bedded, nodular bedding in part; base sharp................ 2 0

(1133 11)

97. Dolomite, brownish- to medium-dark-gray, very finely
crystalline, thin-bedded, few contorted beds in top 8 in.......... 5 6

(1139 5)

98. Dolomite, brownish- to medium-dark-gray, very finely
crystalline; base uneven.......................................... 4 0

(1143 5)

99. Dolomite, light- to light-brownish-gray, microcrystalline
to very finely crystalline, few stylolites........................ 1 0

(1144 5)
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Unit 
Number Description

Thickness 
(Depth)

100.

101.

Dolomite, light- to light-brownish-gray, microcrystalline 
to very finely crystalline, few stylolites.

ft in.

0 8 
(1145 1)

Dolomite, brownish-gray, very finely to finely 
brecciated from 5 ft 5 in. to 8 ft 5 in. above 
dolomite-filled fractures, scattered stylolites 
thick-bedded; base sharp and uneven. ......

crystalline, 
base, few 

thin- to

102. Dolomite, light-brownish-gray to gray, very 
finely crystalline, brecciated, few vugs;

finely to 
uneven,base

33 
(1178

1 
(1180

7 
8)

9 
5)

103. Dolomite, light-brownish-gray to gray, very finely to
finely crystalline, brecciated from 7 ft 5 in. to 9 ft
7 in. below top, few small-scale faults and high-angle

104.

dolomite-filled fractures, thin-bedded; base^ sharp and 
uneven................................................

Dolomite, brownish-gray, very finely to medium-crystalline, 
brecciated and recemented in part, thin- to thick-bedded...

BOTTOM OF HOLE 
TOTAL DEPTH - 1200 ft

12 
(1192

7 
(1200

3 
8)

4 
0)
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Corehole: V-8 continued 
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Corehole: V-8 continued 
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Corehole: V-8 continued
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Corehole: V-8 continued
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